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A ConTRIBUTION TO OUR KNOWLEDGE OF THE FLORA OF GAZALAND : being 
an Account of Collections made by C. F. M. Swynuerton, Esq., F.L.S. 
By Dr-A: B: Benviz, F.R.S., F.L.S8., Mr. E. G. Baxer, F.LS., 
Mr. 8. Moors, F.L.S., and Mr. A. Gepp, F.L.S.; with Notes by 


Mr. SwyNNERTON. 
(PLATES 1-7.) 


[Read 2nd June, 1910. } 


Tue collections which form the subject of this paper were made by 
Mr. Swynnerton chiefly in the high country which forms the boundary 
between Hastern Rhodesia and Portuguese territory. The following account 
of the district, which has been eonpiled from Mr. Swynnerton’s notes, will 
give some idea of its general character and vegetation. Mr. Swynnerton 
also collected in the lower lying country within the Portuguese boundary, 
especially in the Madanda Forest and along the Buzi River, which enters the 
Indian Ocean opposite Beira. 

We know but little of the special characters of the flora of the highlands 


on the Anglo-Portuguese boundary. Archdeacon Johnson collected on the 


Chimanimani Mountains, and some of his specimens, which are in the Kew 
Herbarium, are identical with plants in Mr. Swynnerton’s collection. 
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Mr. SwynnertTON’s ACCOUNT OF HIS EXPEDITION. 


The tract that we commonly call Gazaland extends roughly from some 
distance to the south of Delagoa Bay to the Umvumvumyu, Lusitu, and Buzi 
rivers, the sea bounding it on the east and the River Sabi on the west. 

Quite the most varied and striking portion of the country thus defined is 
the Melsetter district of South-Eastern Rhodesia, with those portions of 
Portuguese territory which immediately adjoin it. Approaching it southwards. 
from Umtali, and already well acquainted with other parts of Rhodesia, 
we were at once struck with the immense change in the appearance of the 
country which we found on crossing the River Umvumvumyu. For two 
days we tramped monotonously through a barren though picturesque 
wilderness of ‘“ kopjes,’’ covered with the ubiquitous ‘‘ Mutsatsa ” (Brachy- 
stegia Bragae:, Harms), and topped invariably with the enormous granite 
boulders that are so universal a feature of the Rhodesian landscape. But 
nothing on our journey resembled in the least the great green mountains. 
which spring into view when we reach the dividing river, with their dense 
short turf immensely rich in wild flowers, their heavily wooded gorges, and 
their rushing perennial streams in every glen, The walk into Melsetter over 
these mountains occupied nearly two days until, on reaching the high ridge 
that overhangs the little township, we came into full view of the magnificent 
range of the Chimanimani, with its bold peaks, precipices and chasms, 
towering up through the clouds and separating the Portuguese district of 
Shaya from the grassy mountains of Melsetter. 

I visited this range in September, 1906. After a tramp chiefly downhill 
over the open grassy slopes separating: Melsetter from the River Haroni— 
here a mere rivulet, but, before it joins the Lusitu, an immense torrent. 
cutting its noisy way through the deepest and most precipitous gorge in the 
country—I commenced the ascent, at first over grassy but recently burnt 
foothills scantily clothed with open woods of Brachystegia or very occasionally 
with denser clumps of Uapaca Kirkiana? They culminated in a very broken 
steep rocky ascent, and on surmounting this I found myself forced to descend 
once more through a valley clothed with grass and dotted over with plants 
of Syzygium cordifolium before I could commence the first steep ascent 
of what still appeared to be part of the main range. This consisted of a long 
rugged line of towering white crags broken here and there by a chasm or 
densely-wooded precipitous ravine; the valley had here developed into a deep 
sharp gorge thickly clothed with trees. Through a steep, narrow, boulder- 
strewn passage flanked by towering cliffs and giving egress to a small stream 
that flowed from a dense forest-patch at its head, I eventually found my 
way toa broad turf-covered ledge near their summit, where I camped for 
the night beside a clump of four Brachystegias. 
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Towards morning the weather suddenly changed, and in a few minutes 
everything was thoroughly soaked. Nevertheless, wandering about. the face 
of the crag in a dense Scotch mist, and clambering from one narrow ledge to 
another, I succeeded, in such spots as had proved inaccessible to the recent 
grass-fires, and especially in a deeply-cut chimney in the face of the rock, in 
getting together quite a number of plants, most of which were unfamiliar to 
me, amongst them three heaths that have since proved to be new to science. 
An orchid with reddish fleshy leaves, not in flower, hung everywhere from 
the rocks, and in some parts a small aloe (perhaps Aloé rhodesiana) grew 
on the ledges, many of which were exceedingly rich in ferns. When later 
in the day the mists rose, I discovered that I was standing on a grassy 
ridge with the highest peaks nearly as far away as ever, separated from 
me by a valley yet broader and more broken than the first. However, in 
the immediate vicinity were two dense and most attractive-looking forest- 
patches and a splendid wooded gorge. Nearly everything was in flower, with 
the result that, though my visit was brought to a speedy close by the 
continuance of the bad weather, I got together a very representative little 
collection. The “cedar,” Widdringtonia Whyte, was decidedly the most 
interesting of the larger trees. It is fairly common on the edges of wooded 
gorges and dense forest-patches throughout the higher portions of Northern 
Melsetter, but never attains here the enormous size described by Whyte 
for those of the Milanji range. In general these mountain forests, though 
dense and rich and composed largely of evergreen. trees, are far lower 
and less striking than those of Southern Melsetter. The trees average little 
more than forty feet in height, and the most characteristic are the large 
dark-leaved Cussonia umbellifera, Aphloia thewiformis, Curtisia faginea, and 
two species of Fawrea ; and, on Mount Pene, a good-sized straight-growing 
Mesa (M. lanceolata, a narrow-leaved form very different in appearance 
from M. lanceolata of Southern Melsetter) and large specimens of Eugenia 
owariensis. This mountain, Pene, or, as it is more commonly called, 
Singwekwe, is separated from the Chimanimani by the gorge of the Haroni, 
and with its single grassy peak, 7000 feet above sea-level, forms quite a 
landmark throughout the district. I visited it on the following day and 
again in October 1908, and have never anywhere seen such masses of 
eolour in the form of wild flowers as I found on both occasions on its high 
turfy slopes. In the stonier places were numbers of a new Anemone 
(A. peneensis). There are clumps of fine Strelitzias at the heads of many of 
the glens, and the wood covering its eastern face is, especially towards the 
summit, one of the best examples of mountain forest [ have seen and contains 
fine specimens of a large Podocarpus Ce milanjana), of which I had 
already found young trees in flower on the Chimanimani. Curiously 


enough there appear to be no “cedars” here. The large thick-trunked 
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Conopharyngia Stapsiana, with handsome white flowers, is also characteristic 
of the higher portions of the mountain, while in a sheltered spot a few 
hundred feet down a number of the common Melsetter Philippia (P. Simi) 
attained a quite unusual size, being thirty feet or more in height. The 
undergrowth is rich and varied, the most noticeable species being Cephalanthus 
natalensis, with its edible raspberry-like fruit, while a handsome Aphiloia 
witn creamy flowers (A. theeformis), beds of ferns and mosses border the 
streams that wind down to the Haroni and Juusitu. The actual summit of 
the mountain is extremely stony and partly covered with a dense growth of 
fleshy-leaved aloes, and it is from this point more than from any other in the 
district that a good general idea of the varied nature of the country can be 
obtained. To the east is spread out the whole rugged Chimanimani, cut off 
almost abruptly at its southern end by a fall of several thousand feet into the 
Haroni-Lusitu gorge. To the north and west are the grassy mountains of 
Northern Melsetter already described. To the south-west, separated from us 
by the deeply-cut gorge of the Lusitu, are the lower and more rolling hills of 
Southern Melsetter, with their long grass, dotted with stunted clumps of 
Parinarium, their occasional open woods of Brachystegia and many other 
trees of similar growth, their fine perennial streams, and, especially on the 
eastern border, which catches the bulk of the rainfall, occasional handsome 
forest-patches. he general elevation of this piece of country varies from 
3000 to 4000 feet. 

Turning to the south-east, we find spread out far below us the yet lower 
jungle-covered hills of the Mafusi and Makwiana country across the Portu- 
guese border, a great square tract which includes the broad flat Chikambogé 
valley. This tract is bounded far to the south by the Buzi River, and on the 
east by the fine precipitous Sitatonga Hills, far lower than the Chimanimani, 
but by their isolation almost as striking. Their eastern face is covered with 
dense and fairly high forest abounding in elephants, and descends (far more 
gradually than on the western side) through an unusually bad tsetse-fly area 
into the low veldt proper. On the occasion of my visit to that portion of the 
lowlands in June 1900, I unfortunately did no botanising, but I remember 
being struck by the unusual wealth of water-lilies (of our common blue 
species) which filled the large pools of the Amanzimhlope water east of the 
Sitatonga Forest, as well as by the fineness of a few of the palms (J/yphene 
ventricosa) of the same neighbourhood. The open woods which covered 
the rest of the country beyond the forest, and which at the time of my visit 
abounded in large game, were of much the same type as those which I shall 
describe for the country to the south of the River Buzi. 

The Mafusi tract, except for a few of the higher hills on the Anglo- 
Portuguese border, contains, in addition to three or four handsome but small 
forest-patches, a good deal of dense bush. This is exploited annually by the 
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Mozambique Government for the rubber (chiefly Landolphia Kirkii) that 
it contains. In the actual grass-jungle the chief tree seen is an Acacia, 
and it is to this species and to Markhamia lanata, of the denser bush, that 
the natives of the locality go for their bark cord ; for there is no Brachystegia 
to be found anywhere here excepting on the Sitatongas. Approaching 
Maruma through the Chikambogé valley, the country becomes hillier and 
the growth of thorns denser but more intermixed with other trees. Finally, 
having passed Mpengo and Maruma, both comparatively small but striking 
hills, their eastern faces clothed with high forest, and having surmounted 
Umtereni, itself open grass with an occasional patch of dense bush, we find 
ourselves, on descending its southern slopes to the Buzi, in bush of a very 
different type. This consists of open woods of species of Uapaca, Brachystegia, 
Afzelia, etc., commonly found throughout Rhodesia, but of quite unusually 
fine growth, such as I have only seen elsewhere on parts of the Chikore Hills 
and in a narrow strip bordering the eastern edge of the Sitatonga Forest. 
We now cross the Buzi, here already a river, and bordered often, as are 
most of the foothill streams of Mafusi, Makwiana, and the Jihu, by “ Red- 
woods” and “ Mahoganies” (Adina microcephala and Khaya nyasica) of 
magnificent growth. An unusually hot tramp through the Inyamadzi gorge 
and up its steep southern slope, covered with high grass-jungle, now brings 
us into full view of Chirinda and its satellite Chipete. ‘ Chirinda,” with 
the not inappropriate meaning of “ The Great Sleep,” is the name given by 
the natives to a virgin forest composed of enormous and mostly evergreen 
trees that covers roughly 12,000 acres of the higher portions of a hill 65 miles 
by road to the south of Melsetter. Its larger trees range in height from 
80 feet in such species as Gardenia tigrina and a new Croton (C. Swynner- 
toni?) and Lhretia divaricata, to the 130 feet or more of Khaya nyasica, 
a new Trichilia (7. chirindensis), Strychnos mitis, Schefflerodendron gazense, 
and several other equally magnificent species. A fallen Lovoa (and to 
judge by its trunk-diameter by no means a large one) measured 170 feet, 
and its smaller twigs, had they been still present, would have added at least 
another 15 feet to its height. Clean boles of 90 feet without a branch are by 
no means exceptional either in this species or in the yet commoner Maba 
Mualala, which, with its almost black bark and extraordinarily straight slender 
trunk branching only at the very top, is not only one of the tallest but 
one of the most striking trees of the forest. Parasitic figs with broad 
shady crowns are, from the forester’s point of view, only too common, their 
wonderfully picturesque open-work trunks, one of which measured no less 
than 21 feet in diameter, usually still upholding the strangled remains of 
their victims. Altogether a dense canopy is formed high overhead, shading 
effectually the mass of mostly evergreen saplings and shrubs that form the 
undergrowth. They include a wild orange with highly-coloured fruits, a 
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pepper, the aromatic fruits of which have been found excellent for flavouring, 
and a coffee of fine quality, while by far the commonest species are a 
Macrorungia and an Achyrospermun, each a gorgeous mass of red or crimson 
in its flowering-season. Underfoot is a soft carpet of mosses, various ferns, a 
short broad-bladed grass, and other plants peculiar to such shaded situations ; 
and here and there amongst the undergrowth are clumps of a handsome 
Dracena, which are favourite nesting-places of the smaller forest-birds 
and give a thoroughly tropical appearance to the surroundings. Huge woody 
lianas, notably a large Oncinotis with a striking rough ochreous bark, add to 
this impression, climbing to the tops of the highest trees, hanging in festoons 
from branch to branch, and twisting round the tree-tranks and each other 
in fantastic fashion ; while orchids, epiphytic ferns and mistletoe hang in 
picturesque masses from the moss-grown trunks and branches of the larger 
trees. 

Chipete with an area of 40 acres, though originally doubtless part of 
Chirinda and separated from it now only by a grassy glen a few hundred 
yards in width, differs from it in the absence of many of its finer and 
commoner trees, such as Khaya nyasica and Levoa Swynnertonii, in the far 
greater abundance of Landolphia Swynnertonii—old hoary trunks evidently 
of immense age,—and of the forest coffee, which here forms the main under- 
growth; it also possesses, in common with Maruma, a fine Bosquiea 
(B. Phoberos) which I have not found in Chirinda. 

Maruma, Mpengo, and nearly all the other small forest-patches and more 
heavily-wooded glens of the district differ from both in lacking most of the 
characteristic larger trees of Chirinda, and in having frequently for their 
dominant species Piptadenia Buchananii, which is comparatively rare in 
Chirinda and entirely absent in Chipete and often attains an enormous height 
and girth. Nevertheless there are many indications that all these isolated 
forest-patches, reduced now in most instances to extremely small dimensions, 
and even single trees, surrounded by the charred remnants of their com- 
panions, may be regarded as the survivors of a great general forest which 
in the course of centuries has been driven back from the lower. slopes by 
grass-fires, which doubtless obtained their original grip on the forest lands 
during some period of dense native population. The rich soil so frequently 
found on high ridges and hill-tops contrasts with the comparative poverty 
of the surrounding slopes and valleys, and, taken in conjunction with the 
actual position of the majority of the existing patches, points to a general 
survival of forest in such situations at a comparatively recent date ; and it is 
probably not very long, as such periods go, since a large tract of country, 
comprising the south-eastern foothills and still receiving the heaviest rainfall 
(80 inches), was wholly clothed by an extensive forest of which only the © 
culminating points survive. Chirinda itself still suffers considerably from 
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fire, and the abrupt cliff of old trees which it presents on its south-eastern 
faces to the prevailing winds (and consequently fires) forms a suggestive 
contrast to the fringe of young growth to be seen on its more sheltered 
edges. 

The Umswirizwi River rises on Gungunyana at the foot of a high hill, 
Mount Marozwi, just to the north-east of Chirinda, and, flowing at first due 
west through grass-country and open woods, drops gradually into a deep 
gorge and carries us on to the heavily but openly wooded Chikore Hills. 
These, a little further east, culminate in the heights (4000 fect) that overlook 
the enormously broad Sabi Valley and command a view far across the river 
of the extremely broken “ Kopje” country of the eastern Victoria district, 
famous for its Zimbabwe ruins. The Sabi is here a broad shallow sand- 
stream flowing at an elevation of about 1000 feet, and the flats that border it 
are said to be in many places magnificently wooded, in spite of a usually 
small rainfall. 

South of Chirinda and for the most part in the Portuguese district 
of Mossurize, is an extensive and somewhat unique tract named the Jihu. 
This name, properly applied to a rich red dioritic soil and a rank grass 
(Andropogon sp.) which commonly grows on it, has in this case been trans- 
ferred to a piece of country of which these are the chief characteristics. It 
is bounded on the west roughly by the Umswirizwi, which turns south 
before reaching the Chikore Hills, on the south by Mount Singuno and the 
other hills of the same range that suddenly fall away into the Umswirizwi flats, 
and on the north-west (though the Mafusi country is in reality a northward 
continuation of it) by the Buzi. It is watered mainly by three small rivers, 
the Kurumadzi, rising at Spungabera, and the Zona and Chinyika, rising in 
Chirinda, the first two flowing into the third. Its soil, which is immensely 
rich in humus, considered together with the scattered but unmistakable traces 
of forest destruction which I have come across, would seem to show that the 
whole of the Jihu was once under first-class timber. At present it boasts, I 
think, only three small forest remnants, themselves rapidly disappearing under 
the devastating effect of the annual fires. Otherwise it is covered from end 
to end with a tall dense growth of Andropogon and other rank grasses and 
shrubs, matted into an impenetrable jungle by Mucuna, Smilax Kraussiana, 
Dioscorea, and otber tough and for the most part thorny climbers, and 
interspersed, sometimes thickly, but more usually somewhat sparsely, with 
two species of Acacia and other trees of some size, but especially with 
Pterocarpus sericeus, and in parts Ormosia angolensis. The most notable 
feature, however, of the actual grass- jungle is perhaps the masses of Leonotis 
mollissima, scattered throughout it and extraordinarily attractive to all kinds 
of birds. The grass of the moister parts is shorter and much frequented by 
buffaloes, and the Jihu is seldom entirely free from lions. Here and there 
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one meets with dense thickets of Brachylena, Conopharyngia, Markhamia 
and other trees, but Landolphia is rare. 

The above description, with the exception of the last sentence, would apply 
almost as well to the vegetation of the Chikambogé Valley anda great part of 
the Mafusi district. It may givea clearer idea of this type of jungle if I state 
that, in order to get about when I was locating a concession on the 
Kurumadzi, we had to cut our way everywhere with axes and hoes, and the 
backs of my men were often pouring with blood, the intense irritation of 
the “ buffalo-beans” (Mucuna coriacea) which clustered everywhere in the 
tall grass and bush, forcing them to scrape themselves with sticks and 
sharp-edged stones as their velvety stings fell in showers on them. 

At the northern edge of the Jihu, and only eight miles by path to the 
south-east of Chirinda, are the Spungabera forest-patches, notable for some 
splendid specimens of Chrysophyllum fulvum. 

Leaving Chirinda on November 18th, I was rained up on the Kurumadzi 
and could do but little collecting, but on the first fine afternoon pushed on 
past the Chinyika river and Mount Singuno to the flats of the Umswirizwi ; 
for the latter, which had now to be crossed, had taken yet another sharp turn, 
this time from west to east. It keeps this direction till it finally joins the 
Buzi, having meantime in its circuitous course received every water that 
flows from Chirinda. 

The vegetation between the Chinyika and Singuno was extraordinarily 
rank and dense, even for the Jihu. Consequently the contrast was all the 
more marked when, on crossing a small stream halfway down the hill, we 
found its banks lined by huge Ahayas and the typical Jihu vegetation, at 
that point sharply separate from that of the valley below. A little higher up 
I had already noted the first few Holarrhena febrifuga and some of the taller 
forms, such as Bridelia, continued down for a short distance, but they rapidly 
mingle with and give place to Dplorhynchus mossambicensis, a Terminalia, 
and a Combretum, Securidaca, and other forms of which I should soon see 
more. Ormosia angolensis remains, however, one of the commonest trees. 
The change in the grass was more abrupt and striking, for from here onward 
it was only 6 or 8 feet high—later still less—and free from intermixture with 
Mucuna, etc. The “Idema,” a Dolichos (probably D. brachypus), much used 
by the natives for poisoning fish, is common, and four species of Bauhinia 
are found in the valley (B. Galpini, B. reticulata, B. fassoglensis, and 
B. Petersiana), where the soil, though still fertile in good rainy seasons, and 
supporting, twenty years ago, a large native population, is full of stones and 
boulders. The open bush of the valley is mostly stunted, and it was not till I 
reached the river that I found any good tree-growih. Here, lining the banks, 
were fine specimens of A?igelia and Sterculia Triphaca, Trichilia umbrifera, 
as well as many more familiar species such as Khaya nyasica. A steep stony 
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ascent now brought us to the top of the Zinyumbo Hills, which are covered 
with comparatively short grass and stunted scattered bush, but the Khaya 
and Erythrina tomentosa occurred along a dry watercourse. On once more 
descending towards the Mwangezi River the vegetation became far richer. 
The river itself isa typical African stream, with great m uddy pools surrounded 
by rock and mud-banks and connected only by a trickle, but the banks were 
bright green with the dense and luscious growth of a species of Sorghum. 
From Singuno right through to Chimbuya, which is three miles east of the 
Mwangezi, Diplorhynchus mossambicensis was common and in many parts the 
dominant tree, but from Zinyumbo’s Kraal on Dalbergia melanoaylon became 
fairly abundant, while throughout the hills Bauhinia reticulata, mostly stunted, 
and Bauhinia Galpini were present in considerable uumbers, to say nothing 
of an ubiquitous Combretum. A palm, Hyphene ventricosa, in a stunted 
form was first noticed on the Zinyumbo Hills, but I met with the first 
really good specimens with a bulge in the stem at Chimbuya. 

From here on to Inyajena’s Kraal the whole country was flat or slightly 
undulating and covered with open bush, sometimes tall, sometimes low, 
but never dense, and the soil was a black alluvial, lightening in the higher 
parts to a deep chocolate-brown with frequent outcrops throughout of reddish 
water-worn stone and gravel with quartz. The few dry stream-beds crossed 
were marked by larger and darker-green trees, not so fine however as on the 
Umswirizwi. On crossing the Umtefu, dry except for one or two small 
pools, the vegetation became more familiar, consisting chiefly of Acacia caffra 
and Bauhinia reticulata, with some Albizzias and a few fair-sized trees of 
Peltophorum africanum, Kigelia, and other species. From the Umtefu to 
Inyajena and on thence for a short distance, the soil is entirely of the black 
alluvial type, and must be very swampy in the rains. The whole country 
was now thoroughly parched up and the heat was intense, the scattered dry 
bush affording no shade whatsoever. Acacia cagra was on the whole the 
commonest tree, but a Combretum was present in considerable numbers. 
However, on reaching Chibabava we for the first time struck the Buzi River, 
and the vegetation at once underwent a change. Acacia caffra was still very 
common, and an occasional big baobab (Adansonia) was seen; but on the 
rich soil that extended back for some distance from the river were numbers 
of magnificent spreading and shady trees of Trichilia emetica, Sterculia, 
Triphaca, Kigelia, Lecaniodiscus, and other genera, while the actual steep 
river-bank, here in many parts about 40 feet high, was clothed sometimes 
with a rich growth of Sorghum, Anatherum muricatum, ete., sometimes with 
dense thickets of Grewia, a Croton, and other small trees and climbers. 
The water’s edge and the small islands in the river were often covered 
with a growth of tall reeds and Sesbania punctata, the twigs of the 
latter thickly hung with the nests of weaver-birds ({yphantornis aureus 
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and nigriceps). Amongst the commoner trees of the open bush of this 
neighbourhood were Acacia caffra, an Albizzia, an Odina, Dalberqua 
melanoxylon, Bauhinia reticulata, Tamarindus indicus, a Combretum, Strychnos 
Burtoni, a Millettia, and Lonchocarpus violaceus. Few of them reached, 
I should say, more than 40 feet in height, while in many parts they were 
much lower, which may be taken to apply to nearly all the better-grown 
bush of those parts of the lowlands through which I have passed. The 
common shrubs included Anona senegalensis, Peltophorum africanum (perhaps 
better placed amongst the trees), Vangueria edulis, and Flacourtia hirtiuscula. 

I also paid a short visit to the Madanda rubber-forests. The open woods, 
which extend with only an occasional slight break all the way from Chiba- 
bava to Arucate, the collecting station on the edge of the rubber-forests, were 
varied and for the most part composed of much-the same species as I had 
met with round the former place. Acacéa caffra and especially a Combretum 
were particularly abundant, though Holarrhena febrifuga also occurred in 
numbers, its great masses of white blossom making quite a flower-garden of 
the woods. However, eight or nine miles south of Bimba I was surprised to 
find intermixed with the commoner species of the lowlands a number of such 
high-veldt species as Ormosia angolensis, Conopharyngia elegans, and Gardenia 
asperula, these three all in flower. I also passed a number of Pterocarpus 
angolensis, the first seen since leaving Chirinda. Approaching Arucate the 
country became more broken up into hollows, likely to be swampy in the rains, 
and dried-up pools appeared, while the bush in general became smaller and 
more scattered. That immediately round the station at Arucate chiefly 
consists of Brachystegia, mingled, especially on the large ant-heaps that abound 
there, with a Grewia (G. madandensis), a Vitex, and other trees and shrubs. 
The soil is light grey and very sandy, both here and through a great part of 
the actual rubber-forests. 

These forests are, at all events in Butiro’s country, simply very dense bush 
averaging little more than 25 feet in height, and composed largely of such 
low-growing trees as Crossopteryx Kotschyana and Erythroxylon emarginatum, 
the whole being bound together with a tangle of woody climbers such as 
Landolpha Kirkii, here exeeedingly abundant, Secamone zambesiaca, a 
Landolphia-like Salacia, and various Anonaceous plants. An occasional 
slightly larger tree, such as Monodora Junodi, projects above the general 
level. I found a coffee, probably identical with that which occurs in con- 
siderable quantity on the Juababa stream (which flows into the Umswirizwi 
from the south), and grows, both wild and cultivated, on portions of the 
coast. I was informed that, though there is a comparatively small area of 
larger forest in Makupi’s country, what I saw was typical of the whole of these 
rubber-forests. 

On my return to Chibabava (elevation about 400 feet) I pushed on towards 
Beira. A few miles out we passed some fine pools and a certain amount of 
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dense bush, but on the whole the trees from Chibabava to Muchukwana, 
18 miles, remained much the same as those I have already enumerated. From 
here on to Chironda I met with a certain amount of Hyphone ventricosa, 
but recognised little besides except Lecaniodiscus fraainifolia, Acacia caffra, 
and the Holarrhena, Ehretia, and Vangueria already mentioned. It was a 
decidedly broken piece of country and inferior in point of woods to that 
which I had just left. At Chironda the formation is a nummulitic limestone. 
This is still more in evidence about Boka and the Idunda River, and 
supports a good deal of dense bush, largely composed of species which I 
did not meet with elsewhere, although there was no marked change in the 
character of the open woods. A Millettia and Erythrovylon emarginatum 
were common in the denser patches at Chironda, and I also noted several 
other species which I had already collected in the Madanda; but possibly the 
commonest and certainly the most striking shrub in flower at the time was 
Pavetta saligna, 8. Moore. The journey from here was mostly downhill, and 
for some distance through fine, big, open bush containing a large proportion 
of “ Mukwakwa” (Strychnos Burtoni), the fruits of which are extensively 
used by the natives as food, also a fine latex-yielding tree with handsome red 
fruits exactly resembling those of Carissa grandiflora, both in external 
and internal appearance and taste; it has, however, only one large seed. 
Curiously enough, it is known to the local natives by the same name as 
that which the Zulus of Natal apply to that Carissa—‘ Umtungulu.” 

Some of the dense bush at Boka is very attractive. JI saw some fine 
Khayas, a Millettia, a Croton, and an Oayanthus the foliage of which I was 
unable to distinguish from that of some of our Chirinda species, while the 
undergrowth was largely composed of an Jsoglossa identical in general 
appearance with J. mossambicensis of Chirinda. A short distance on, we 
crossed a beautiful clear limestone stream, the Idunda, with quite a large 
volume of water, and at once entered a fine piece of forest containing, 
amongst various species which I did not recognise and of which I was unable 
to obtain the flowers, some good-sized specimens of Khaya nyasica and a 
number of very striking Sterculias with tall, straight, perfectly smooth 
greenish stems, rising to a great height before branching. From here on 
our path largely followed the river, which had quite changed its character 
since I last saw it, flowing now over a broad sandy bed and easily navigable 
to native dug-out canoes and probably larger craft. The trees were large, 
containing a fair proportion of palms, Kiyelia, Trichilia, and other fine 
species, which grew often in clumps and gave the country a most park-like 
appearance. The natives here live largely by fishing, and had in many 
instances planted mango, cashew-nut, and Céara rubber-trees about their 
villages. A Brachystegia and Diplorhynchus mossambicensis were amongst 
other species not uncommon. A little further on, on ground that would 
have been swampy in the rains, I passed a large number of the Acacia known 
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on the coast as the “fever-tree,” with its sickly-looking yellow bark and 
almost leafless twigs. Finally, after a hot tramp over comparatively barren 
country covered sparsely with a palm (Hyphene ventricosa), mostly small 
Bauhinia reticulata, and, above all, a Combretum in a stunted form, I reached 
the Kraal of Inyamita. The river at this point is very broad and contains 
numerous islets, but its banks are largely inaccessible owing to dense reed- 
beds. A short journey through more open grass country with chiefly 
introduced trees such as mangoes and oranges, some of them very old and 
stately, brought us to the Malata rubber, coco-nut, and sugar estate, whence 
it was a half-day’s sail in a small boat to Beira. 

Here I did a little collecting ; the beach itself is surprisingly rich in 
things which one finds commonly growing in the bush about Arucate and 
Chibabava, Next comes a strip of bare open grass-land, part of it more or 
less covered at high tide and supporting in places a dense but low growth of 
mangroves ; but four or five miles inland real open woodscommence. These 
are composed of an admixture of typical low-veldt species with many of 
our commonest trees of the highlands. Collecting here on Christmas-day, 
I noted amongst others an Albizzia, probably A. fastigiata, a Parinarium, 
Vitex Cienkowskii, Uapaca Kirkiana, Acacia caffra, Eugenia owariensis forma 
latifolia, two species of Ficus, a Ximenia with edible fruits, Smilax Kraussiana, 
Landolphia Kirkii, and Anona senegalensis. 

Excepting for a slight shower at Zinyumbo and another at Beira, not a 
drop of rain had fallen during my journey and stay in the low veldt. I 
consequently found the country completely parched on my return journey, 
while in many parts swarms of larval migratory locusts were doing great 
damage to such low vegetation as was still green ; yet the Umswirizwi, when 
I reached it, was in full flood. The greenness and luxuriance of the vege- 
tation in the Jihu formed an extraordinary contrast to the bareness of the 
country I had just passed through. On reaching Chirinda on January 10th, 
I was informed that it had rained steadily ever since I left, an all-sufficient 
reason for the vast difference in the flora of the high veldt and the low. The 
grass throughout the lowlands is, I may here mention, short and very 
unlike that prevailing throughout Southern Melsetter and the Mafusi and 
Jihu districts. As to temperature, I have at Chibabava seen the glass 
standing at 108°5° Fahr. at 4 p.m. in a particularly cool thatched hut with 
a breeze blowing straight through, and it must frequently have been far 
higher at noon. During the same two months of 1908-1909 the highest 
point reached in my veranda at Chirinda was 79°5° at 1.30 Pp... on 
December 15th, the average noon reading for that period being nearer 
69° Fahr. Northern Melsetter is naturally yet cooler, in fact in the winter 
bitterly cold, frosts being then of daily occurrence. 
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The collection has proved rich in novelties, especially among the Gamo- 
petalous orders of Dicotyledons, to which belongs the one new genus, 
Swynnertonia, a member of the order Asclepiadacese. There are a large 
number of Rubiaceze new to science, especially in the genera Gardenia and 
Pavetta ; several new Senecios and Helichrysums ; some new heaths, several 
new Acanthacez, and others. Among the new Labiate is a magnificent 
Leonotis (L. spectabilis) from Chimanimani. Among the Polypetalous 
orders the new Meliacez are especially noticeable ; mention of these will be 
made in the paragraph dealing with the trees. An Anemone (A. peneensis) 
from Mt. Pene, with white flowers, is a showy plant and is in some 
respects intermediate between the two genera Anemone and Knowltonia. A 
new Polygala from the Chimanimani Mts. is allied to the South-African 
P. peduncularis. There are also several new species of Grewia. The 
remaining novelties among the Polypetale are for the most part members 
of well-known African genera. Other interesting novelties are a new 
Protea, a new Corrigiola (C.drymarioides), anda Leucospermum (L. saxosum) 
from the Chimanimani Mts., the first record for this well-known South- 
African genus within the tropics. 

The Monocotyledons include several new Orchids in well-known African 
genera such as HLulophia and Angrecum, and a number of new Liliaceze and 
other petaloid groups. Also several new grasses, including a new species of 
the small Madagascar genus Pecilostachys and of Craspedorhachis, a small 
genus with two species confined to the Zambesi country. 

As was to be expected from the geographical position, the botany of these 
highlands shows a strong South-African affinity, and several of the genera 
noted have not been hitherto recorded within the tropics. Such are the four 
genera of Scrophulariacere, Freylina, Teedia, Zaluzianskya, and Bopusia, the 
first of which is represented by a new species (/’. tropicu), the remaining 
three by previously known South-African species. Galopina (in Rubiacez) 
belongs to the same category, and also the Liliaceous Behnia, Mr. Swyn- 
nerton having collected the well-known B, reticulata in several localities. A 
considerable number of species hitherto only known as South African occur 
in the collection. Many of these are natives of the Transvaal and Natal, 
but some are more widely distributed Cape species. Under this latter 
category may be enumerated Curtisia faginea, Bopusia scabra, Halleria lucida, 
Teedia lucida, and Zaluzianskya capensis. Indication of a floral connection 
with the more northerly highlands is found in such plants as Cuscuta 
kilimanjari, a species of dodder hitherto known only from Mt. Kilimanjaro 
but found by Mr. Swynnerton on Mt. Chirinda at 3800 feet, and an 
orchid, Habenaria pedicellaris, from the Upper Buzi (at 3000 feet elevation), 
which is also found on Mt. Kilimanjaro and in Abyssinia ; Dioscoreophyllum 
chirindense has a distinct alliance with a Kilimanjaro species. 
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As was also to be expected, a large proportion of the plants is identical 
with those previously known from Nyasaland. Such, for instance, is the 
Milanji “cedar” ( Widdringtonia Whytei), which apparently finds its southern 
limit of distribution on these highlands, where, though plentiful in places, it 
is a smaller tree than on Mt. Milanji. Several orchids illustrate the same 
distribution ; such are Lissochilus papilionaceus, Satyrium Buchananii, 
S. occultum, and Disa hamatopetala. To the same category belong Dioscorea 
Buchanani, Hibiscus shirensis, Khaya nyasica, Eriosema shirensis, Piptadenia 
Buchanani, Anthocleista zambesiaca, Nuxia sambesina, and many others. A 
good many of the species range more or less widely over Hast Tropical 
Africa, while another element of the flora embraces South Tropical African 
species which do not occur north of the Zambesi. 

There is also an Angolan element represented by such species as Asparagus 
angolensis, a grass, Eragrostis Hierniana, Maba Mualala (Ebenacee), and 
Pseudolachnostylis Dekindtii (Kuphorbiacez), ete. An interesting novelty is 
Pseudocalyx africanus, Pseudocalyx being a Madagascar genus not hitherto 
known from Tropical Africa ; and a new grass, Pacilostachys flaccidula, is 
another example of the extension of range of distribution of a genus hitherto 
recorded only from Madagascar. 

There are a number of very fine trees in the Gazaland forests, some 
of them yielding excellent and valuable timber. These belong mostly to 
the families Meliacez, Sapindaceze, Leguminosee, Combretacese, Sapotacee, 
Loganiacew, Euphorbiaceze, and Urticacee. Among the Meliaceze may be 
noted Lkebergia Meyert, which is a large handsome tree reaching a height 
of 90 feet ; EH. arborea is a smaller tree only reaching 30 feet, but it is 
much used by the natives for the manufacture of pillows and_ bowls. 
Trichilia umbrifera is a huge tree growing on the banks of the river; 
T. chirindensis is also a huge tree attaining a height of 120 feet; Lovoa 
Swynnertoni attains the even greater height of 160 feet, and Khaya nyasica, 
allied to the well-known K. senegalensis, reaches 150 feet. Among the 

_Celastrinesze may be noted the Chirindas Redwood, Catha edulis: it is one of 
the largest forest trees, with very rough bark and handsome’ timber. 
Among the Sapindacee are Phialodiseus plurijugatus, which also occurs in 
Angola, Lecaniodiscus fraxinifolia, and Bersama Swynnertonii, and a form of 
Bersama nyasse. Among the Leguminose are Schefflerodendron gazense, 
one of the largest forest trees, with ochraceous yellow bark and very 
hard, heavy, whitish timber ; Sophora (?) zambesiaca, a large tree with white 
flowers ; and Piptadenia Buchanani, which also occurs in Nyasaland, and 
~reaches a height of 140 feet. Hrythrina Humeana is a large tree up to 
80 feet in height, and is somewhat thorny, with smooth pale grey-green 
bark. Among the Combretacese are species of Combretum and T; erminalia, 
and Pteliopsis myrtifolia ; the last-named is a large tree of the open woods, 
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with very dark rough bark, and is much sought after for maize stamping 
sticks owing to its toughness. Among the Myrtacew is Syzygium cordi- 
folium, the water-boom of the Dutch, a large tree with shady evergeen 
foliage. Adina microcephala is a tall Rubiaceous tree growing solely on 
the banks of rivers ; Chrysophyllum fulvum, reaching a height of at least 
120 feet, is the chief Sapotaceous member of this tree-flora. Maba mualala 
(Ebenaceze), Strychnos Burtoni and S. mitis—the latter one of the largest 
trees in the Melsetter district—as well as Acanthocledsta zambesiaca 
(Loganiacez), are worthy of mention here ; also Croton sylvaticus (reaching 
100 feet), Bosqueia Phoberos (Urticacese), and a new Celtis (C. dioica). From 
Mr. Swynnerton’s notes, entered under the species to which they respectively 
refer, it will be seen that a fair proportion of the flora consists of economic 
plants, such as textiles, reputed remedies, rubber, ete. The chief rubber- 
plants of the district are Landolphia florida, L. Kirkii, and the new 
L. Swynnertonii. Excocaria sylvestris is also mentioned as yielding a milky 
latex apparently containing rubber. Gutta-percha is probably present in 
the latex of Mimusops sylvestris and species of Chrysophyllum.  Bosqueia 
Phoberos is another laticiferous tree. The Céara rubber (Manihot Glaziovii). 
is cultivated. 

We gratefully acknowledge help rendered by various friends, espe- 
cially members of the Kew staff. Lt.-Col. Prain, Mr. N. E. Brown, and 
Mr. J. Hutchinson have given much assistance with the order Huphorbiacez, 
Mr, T. A. Sprague has worked out the Loranthacee, and Mr. A. W. Hill the 
genus Thestum. To Dr. Stapf we are indebted for valuable suggestions as 
to some of the grasses and for permission to publish his MS. name for a 
new species of Pweilostachys, and to Mr. R. A. Rolfe for similar suggestions 
on some of the Orchids. Mr. J. R. Drummond has helped with the genera 
Nymphea and Grewia; Mr. 8. T. Dunn has described a new species of 
Millettia, and Mr. W. P. Hiern a new /iospyros. Lastly, Mr. Swynnerton 
himself gave some assistance in certain genera of Polypetalous Dicotyledons,. 
and has described several new species, also a new Gardenia. 

The collection has been presented by Mr. Swynnerton to the British 
Museum, in the Herbarium of which the types and other specimens will be 
found. Representative sets have also been distributed to the Herbaria of 
the Royal Gardens, Kew, and the Royal Botanic Garden, Berlin. 


16 CONTRIBUTION TO THE FLORA OF GAZALAND. 


DICOTYLEDONS. 


POLYPETALZ. 
By Epmunp G. Baxer, F.L.S. 


RANUNCULACEA. 


he collection includes the following well-known plants :— Clematis 
Wightiana, Wall., Chirinda; C. simensis, Fres., Chirinda; C. Stanley, 
Hook., near Chirinda; C. Kirkit, Oliver, near Chirinda ; Thalictrum rhyn- 
chocarpum, Dill. & Rich., Chipete. 


ANEMONE PENEENSIS, L. G. Baker, sp. nov. 

Rhizoma crassum pilis fulvis tecto radices sat robustas et rigidas copiose 
mittens ; foliis radicalibus in specimine nostro simpliciter ternatis, petiolo 
basi vaginante patentim villoso, foliolis junioribus papyraceis lateralibus 
oblique obovatis basi cuneatis margine antice dentato-serratis leviter 
lobatis ciliatis petiolulis brevibus superne glabris subtus ad venas sparse 
villosis, foliolis intermediis suborbiculari-ovatis, basi late cuneatis nervis e 
basi 5-6 palmatim radiantibus peticlulis quam iis foliolorum lateralium 
nultoties longioribus ; scapo erecto terete villoso basi sericeo-yilloso ; bracteis 
acute trilobatis villosis vel subintegris ; inflorescentia umbelliformi ; alabastris 
globosis extus villosis ; pedicellis villosis ; sepalis petaloideis (sec. cl. de- 
tectorem) albis vel pallide purpureis ambitu valde variantibus oblongo- 
obovatis vel anguste oblongis basi non unguiculatis venosis apice seepissime 
obtusis ; staminibus numerosis filamentis exterioribus brevissimis interioribus 
longioribus, antheris brevibus quam filamentis interioribus multoties bre- 
vioribus, connectivo conspicuo ; ovariis numerosis glabris, stylo gracili 
quam ovario circ. 2}-plo longiore; toro basi glabro apicem versus _hirto. 
Planta ob rhizoma crassum, folia simpliciter ternata foliolo intermedio 


petiolulo longiore suffulto, nee non inflorescentiam umbelliformem 3—5-floram 
memoratu digna, 


Hab. Mt. Pene at 6500 ft. ; n. 783 ; Sept. 

A herb with handsome white flowers growing somewhat profusely among 
short grass on a steep rocky slope. Numbers of flowers were examined, and 
none had the green sepals of a Knowltonia, but always pure white or light 
purple. 

Scapus 20-30 cm. altus. Petiolus 4-5 em. Foliola 4—5 em. longa, 


2°5-3°0 lata. Foliolorum lateralium petiolulus 3-10 mm.  Foliolorum 
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intermediorum petiolulus 1°5-2°5 em. longus. Pedicelli 3°5-8°0 em. longi. 
Sepala 1:0-1'°8 cm. longa. Filamenta exteriora + 1 mm., interiora 
+ 3°5mm. longa. Anthere 0°'75-1 mm. longe. Ovarium + 1 mm, longum. 
Stylus + 2°0 mm. longus. Torus + 3 mm. altus. 

Ailied to Knowltonia transvaalensis, Szyszyl., trom which it differs by the 
leaves being simply ternate and the leaflets being more or less lengthily 
petiolulate. 

Closely allied plants were collected on the Chimanimani Mts. at 7000 ft., 
with simply ternate leaves, n. 788, in fl. Sept. 28, and on the hills near the 
Haroni River at 5500 ft., n. 787. 


RANUNCULUS PLEBEIUS, 2. Br. ex DC. Syst. i. 288. 
Chirinda Forest, 3700-4000 ft.; in fl. April & Oct.; n. 345. A herb 
with yellow flowers, growing in damp ground in the forest. 


Distrib. Australia and New Zealand, Cape Colony (Schneeberg), Basutoland. 


ANONACEZE. 


UVaRIA GAZENSIS, Swynnerton, E. G. Baker, sp. nov. 

Frutex elatus, scandens, ramulis novellis ferrugineo-pubescentibus, ramis 
cortice brunneo tectis ; foliis ellipticis tenuiter coriaceis, lamina supra preter 
costam glabrescente subtus omnino glabrescente apice breviter acuminata 
vel acuta vel obtusa basi cuneata nervis lateralibus 11-15 arcuatim adscen- 
dentibus supra prominulis, nervis secundariis tenuibus vix conspicuis, petiolo 
brevi breviter pubescente supra canaliculato ; floribus solitariis vel binis 
pedanculatis bracteolatis, bracteola semiamplectente ; sepalis extus ferru- 
gineo-pubescentibus suborbicularibus apice subobtusis ; petalis exterioribus 
oblongo-ovatis viridibus crassis .interioribus paullo angustioribus quam 
sepalis fere duplo longioribus ; staminibus numerosis apice dilatatis, con- 
nectivo in apicem oyoideum producto; carpellis lineari-oblongis extus 
pubescentibus, style truncato, ovulis numerosis biserialibus stigmate leviter 
dilatato glabro. 

Hab. Chirinda outskirts, 3700-4000 ft.; in fl. Oct.; n. 1326. A large 
shrub with woody trailing branches, green thick fleshy petals, dull pink 
stamens, and pale Naples-yellow stigmas. 

Frutex usque ad 8 m. attingens. Folia 6°0-11:0 cm. longa, 3:0-4:0 em. 
lata ; foliorum petiolus 3-4 mm. longus. Pedunculus seepe 1 cm. longus. 
Sepala 8 mm. longa et lata. Petala exteriora 14 mm. longa, 7°5 mm. 
lata, interiora 14 mm. longa, 6 mm. lata. Stamina 3 mm. longa. Carpella 
5 mm. longa. 

Allied to U. nyassensis, Engler & Diels. Differs by the non-pilose 
branchlets and longer pedicels. 

LINN. JOURN.—BOTANY, VOL. XL. ia 
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The following clavis shows the position of this plant with its nearest 


allies :— 


A. Flowers subsessile. 
* Petals 11 mm. long. Sepals 6°5 mm. long. 
U. virens, N. Hi. Br. Delagoa Bay. 
** Petals 10-15 mm. long. Sepals 10 mm. long. 
U. angolensis, Welw. Angola. 
B. Flowers distinctly pedicellate. 
* Petals 10-12 mm. long. Sepals 6 mm. long. 
U. Chame, Beauv., var. macrocarpa, Engler & Diels. Guinea, 
Cameroons, Senegambia. 
** Petals 10 mm. long. Sepals 8 mm. long. 
U. nyassensis, Engler & Diels. Nyasaland. 
*** Petals 14 mm. long. Sepals 8 mm. long. 
U. gazensis, Swynnerton. Gazaland. 


Mr. Sim (Forest Flora of Port. East Africa, p. 8) records U. caffra, 
FE. Mey., as occurring in the forests at Arenga, Bajon, and Nhamecurre, and 
U. acuminata, Oliver, from the Rovuma River. 


ANONA SENEGALENSIS, Pers. Syn. ii. 95. 

Near Chirinda, 3500 ft.; n. 191. Amanzimhlope, Lower Buzi, 100 ft. ; 
in fr. Dec. ; n. 1331. Chibabava, Lower Buzi, 400 ft.; in fl. Dec. ; n. 1332. 
Chindao, “ Muyembe” ; Singuni, “ Umpovana” or “ Impovana.” 

Var. cUNEATA, Oliver, Fl. Trop. Afr. i. 16. 

Madanda Forest at about 400 ft. ; n. 1330. Chibabava, 400 ft. ; n. 1333. 
This is a form with shorter leaves than Welwitsch, n. 745, the type of this 
variety. 

Distrib. (type) Widely spread ; (variety) Angola, Kunene Region. 


Popowta opovata, Engler § Diels in Engler Monogr. Afr. Pfl. vi. 44. 
Inyamakinga River, Chikore, 3000 ft.; in fl. Apr. ; n. 187. Muchukwana, 
Lower Buzi, 400 ft.; n. 1329. A large shrub with slender trailing twigs 
common at Boka, at Chibabava, and elsewhere along the Lower Buzi River. 
Distrib. Great Lake Region, Nyasaland, Zambesi, Kunene. 


P. FERRUGINEA, Engler § Diels, l. c. 46. 

Madanda Forest at about 400 ft., in fl. Dec. ; n. 1327. A woody trailing 
shrub, switches from which were used in the time of the chief Gungunyana 
to punish refractory girls. Hence the Singuni name “ Mutoshay’ intombi ” 
(girl beater). 

Istrib. Lake Region, Usambara, Nyasaland, Angola. 
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ARTABOTRYS BRACHYPETALUS, Benth. in Trans. Linn. Soc. xxiii. (1862) 467. 

Madanda Forest at abont 400 ft.; n. 1231. A large climbing shrub ; 
flowers just over and fruit. 

Distrib. Zambesi to Natal. 


A. Monrerrom, Oliver in Hook. Ic. Plant. i. t. 1796. 

Chimanimani Mts. at 7000 ft., undeveloped fis. Sept. ; n. 1764. Madanda 
Forest at about 400 ft.; in fl. Dec. ; n. 1183. A woody climbing shrub with 
pale green flowers. 


Instrib. Natal, Zululand, Delagoa Bay. 


Monopora Junovt1, Engler § Diels, Notizbl. K. Bot. Garten, ii. (1899) 301. 

Madanda Forest at about 400 ft. ; in fl. Dee. ; n. 1765. A small tree not 
uncommon in the rubber-forests about Butiro. A form with petals not so 
cordate as the type. Chindao name, “‘ Musikosiko.” 

Distrib. Delagoa Bay, Lourenco Marques. 


MENISPERMACE. 


CiIsSAMPELOS TORULOSA, LE. Meyer, ex Harv. § Sond. Fl. Cap. i. 11. 
Chipete Forest Patch, 3800 ft. ; in fl. Jan.; nos. 218 & 219. 
Distrib. Mozambique District, Natal & Cape. 


©. Paria, Linn., var. mucronata, Dur. § Schinz, Consp. i. 51. 
(C. mucronata, Rich.) 

Chipete Forest Patch, 3800 ft.; in fl. Jan.; n. 220. Kurumadzi, 2000 ft.; 
in fr. Dee. Boka, 100 ft. Idunda River, 100 ft. Chibabava. 

Distrib. Widely distributed. 


Coccutus vittosus, DC, Syst. Veg. i. 525. 
Sabi River at 1000 ft.; in fr. Nov.; n. 17564. 
Distrib. Widely distributed. 


TILIACORA FUNIFERA, Oliver, Fl. Trop. Afr. i. 44. 

Mt. Maruma, 3500 ft.; in fl. Sept.; n. 1347. Madanda Forest, 400 ft. ; 
an fr. Dec. ; n. 1232. 

Distrib. Rhodesia, Zambesia. 


DioscOREOPHYLLUM CHIRINDENSE, Swynnerton, sp. nov. 

D. radice tuberosa + fusiformiintus cava; caule volubili tenui parce piloso ; 
foliorum petiolo tenui quam lamina aut longiore aut breviore, lamina 
papyracea, subtus pallidiore alte trilobata vel subquinquelobata latiore quam 
longa e basi palmatim 5-7-nervi, lobis apice acuminatis, margine subintegra 
cutrinque precipue vero subtus ad nervos sparsim pilosa; pedunculo tenui 
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racemum subequante sparsim piloso; bracteis oblanceolatis dorso et ad 
apicem pilis longis sparsim instructis quam pedicellis glabris subduplo 
brevioribus ; alabastris globosis ; floribus g in vivo lete flavis in sicco 
atro-brunneis; sepalis 6 biseriatis ovatis vel interdum obovatis glabris 
nisi subtus ad costam pilis sparse indutis subzequalibus sub anthesi reflexis 3. 
petalis 0 ; staminibus 6 in synandrium brevissime stipitatum hemisphzericum 
connatis, antheris thecis parallelis extrorsum dehiscentibus ; floribus femineis 
ignotis. 

Hab. Chirinda Forest, 3700-4000 ft.; in flower Jan. & March ; nos. 100 
& 100a. <A herbaceous climber with bright yellow flowers and hollow 
tuberous root ; somewhat scarce ; in fr. Dec.; n. 6521. 

Caulis ad 4 m. attingens, internodiis elongatis 14-22 cm. longis. Foliorum 
petiolus 6:5-13 em.; folia 7-11°5 cm. longa, 8°5-15 em. lata ; pedunculus 
5-8°5 em. longus ; pedicellus 3-5°5 mm. longus, glaber. Racemi 3°5-5 em. 
longi. Flores g: sepala 2°5-4 mm. longa, + 15 lata. Synandrium 
+ 1-15 mm. altum, 2—2°5 mm. diam. 

Dr. Diels in his recent Monograph of Menispermaceze places this plant 
under D. Volkensii, Engler, but it differs from this species in the following 
characters :— 

The leaves are deeply lobed. 

The sepals of the @ fl. are longer and narrower. 

The pedicels are at first hairy. 

The fruiting pedicels are shorter than those of the true D. Volkensii. 


ANISOCYCLA BLEPHAROSEPALA, Diels, Menisp. in Engl. Pflanzenr. 93 (1910). 
Madanda Forest ; in fl. Dec.; n. 1346. 


NYMPH HACE. 
(J. R. Drummonp, F.L.S8.) 


NyMPHA sp. 
Inyamadzi Valley, 2500 ft. ; in fl. Sept. ; n. 720. A water-lily common 
in this river with light blue flowers. Perhaps a form of WV. capensis, Thunb.,. 


but differing in the lanceolate and spotted sepals. 


JAPPARIDE A. 


The collection includes the following well-known plants :—Cleome mono- 
phyla, Linn., Lower Buzi River; Polanista viscosa, DC., Beira beach ; 
Gynandropsis pentaphylla, Linn., Chimanimani Mts. and Chibabava; and 
Merua nervosa, Oliver, from the Sabi River. 
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Carparis ROSEA, Oliver, Fl. Trop. Afr. i. 99.  (Petersia rosea, Klotzsch.) 
Madanda Forest at 400 ft. ; in fr. Dec. ; n. 2164. 
Mistrib. Mozambique District. 


C. Kirgn, Oliver, l. ¢. i. 98. 
Madanda Forest at 400 ft.; n. 1742. 
Distrib. Mozambique District. No flowers or fruit found. 


THYLACHIUM VERRUCOSUM, Klotzsch in Peters Mossamb. Bot. 162. 
Sabi River at 1000 ft. ; in fr. Nov. ; n. 1206. 
Distrib. Mozambique District. 


CoURBONIA DECUMBENS, Brongn. in Bull. Soc. Bot. Fr. vii. (1860) 901. 

Sabi River at about 1000 ft.; in fr. Nov. ; nos. 1207 & 1384. <A small 
shrub ; fruits red when ripe. Chindao, ‘“‘ Tukwinge.” 

Distrib. Nile Land, Mozambique District. 


VIOLACE. 


VIOLA ABYSSINICA, Hochst. ea Oliver, Fl. Trop. Afr. i. 105. 
Mt. Pene, 7000 ft. ; in fl. Oct. ; n. 6203. 
Distrib. Widely distributed on the mountains of Tropical Atrica. Occurs 


also in the Transvaal and Mauritius. 


JoNIDIUM ENNEASPERMUM, Vent. Jard. Malm. sub 27. 

Beira open woods, 50 ft.; in fl. Dee. ; n. 1762. 

Var. nirntUM, Oliver, Fl. Trop. Afr. i. 106. (JZ. hirtum, Klotzsch in Peters 
Mossamb. Bot. 148.) 

Madanda Forest at about 400 ft.; in fr. Dec. ; n. 2041. 

Distrib. (type) Widely distributed ; (var. hirtwm) Zambesi. 


AtsopEtAa ILicrroLia, Welw. in Trans. Linn. Soc, xxvii. (1869) 12. 

Lower Zona, Jihu, 2400 ft. ; n. 179. 

Distrib. Angola, Sierra Leone, Mozambique District, Uganda, British 
East Africa. 
Mr. Sim (Forest Flora Port. E. Afr. 11) has two species of this genus, 
Rinorea elliptica from Rovuma River, and &. ardisieflora from the Labombo 
Mts. and also from Natal, Pondoland, and Angola. 


Atsopeta (Petalandra) coNVALLARIOWWES, 2. G. Baker, sp. nov. 

Frutex cortice levi instructus, ramulis tenuibus ; foliorum petiolo brevi 
canaliculato, lamina subcoriacea viridi ovata vel oblongo-ovata vel oblongo- 
elliptica utrinque obtusa margine leviter serrata nervis lateralibus utrinque 
4-5 adscendentibus tenuibus cum venis reticulatis subtus prominentibus ; 
inflorescentiis racemosis preeter petala pube brevi indutis longitudine et 
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numero florum valde variis; bracteis ad basin pedicellorum sitis ovatls 
pedicellis nune flore brevioribus nunc longioribus, quam iis A. natalensis, 
E. G. Baker, brevioribus ; sepalis ovatis margine ciliatis ; petalis oblongis 
(sec. cl. detectorem) viridi-albis quam sepalis 4—5-plo longioribus ; staminum 
connectivo ultra thecas in laminam petaloideam persistentem dilatato, fila- 
mentis liberis; ovario ovoideo superne in stylum cire. 5-plo longiorem et 
filiformem contracto ; capsula coriacea glabra ovoidea extus reticulata. 

Chirinda Forest ; in fl. Sept., n. 2119 ; in fr. Oct., n. 2119 a. 

A large shrub with smooth bark and greenish-white flowers, not uncommon 
in Chirinda. Superficially these remind one of clusters of Convallaria. 

Folia 2°0-7:2 cm. longa, 18-35 mm. lata. Foliorum petiolus 2-3 mm. 
longus. Racemi 15-20 mm. longi. Bractez ad basin pedicellorum circ. 
15mm. longi. Pedicelli 4-5 mm. longi. Sepala cire. 15 mm. longa. Petala 
cire. 5-6°5 mm. longa. Capsula 13-14 mm. longa, 10-11 mm. lata. 


Allied to A. natalensis (Engler), E. G. Baker, nov. comb., and A. elliptica, 
Oliver. 


* Petala circ. 5-6°5 mm. longa. 
+ Pedicelli cire. 1 em. longi. 
A, natalensis (Engler), E. G. Baker. Natal, Pondoland. 
+t Pedicelli cire. 4-5 mm. longi. 
A. convallarioides, E. G. Baker, Gazaland. 
** Petala angustiora et longiora circ. 9 mm. longa. 
A. elliptica, Oliver. Rovuma River. 


The noticeable features of+ this shrub are the racemes of greenish-white 
flowers resembling a Convallaria and the free filaments of the stamens. The 
pedicels are pubescent, subtended at the base by bracts. N. 1110 from 
Chirinda Forest is probably also this species, but it is only in fruit. 


ALsopEIA (Petalandra) Gazunsis, 1. G. Baker, sp. nov. 

Frutex ramulis novellis fusco-tomentéllis ; foliorum petiolo medioeri, lamina 
chartacea oblongo-obovata apice subacuminata basi rotundata vel cuneata. 
margine dentata costa superne impressa nervis lateralibus utrinque 11-13 
prope marginem adscendentibus et connexis nervis secundariis inter 
primarios transversis ; inflorescentia paniculata, pedunculis pedicellisque 
fusco-tomentellis, bracteis lanceolatis acutis ; sepalis imbricatis ovatis extus 
fusco-pubescentibus ; petalis (sec. cl. detectorem) flavis ovato-lanceolatis dorso: 
medio puberulis basin versus angustatis et margine ciliatis quam sepalis. 
distincte longioribus ; tubo stamineo margine libero inter antheras leviter 
lobato ; antheris filamento brevi insidentibus, connectivo ultra thecas in 
laminam petaloideam persistentem dilatato; ovario superne in stylo attenuato. 


Hab. Chirinda Forest, 3700-4000 ft.; in fl. Oct.,.n, 132" in fro Decne 
n. 6400. 
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A common shrub, 8, 10 or sometimes 15 ft. high. Flowers yellow. 
Probably also n. 531 from Mt. Maruma, but the specimen is not in flower. 
Foliorum lamina 13-17 em. longa, 5°0-6°5 em. lata ; petioli 1°5-2°0 em. 
longi. Sepala + 4°5 cm. longa. Petala + 6 mm. longa. Tubus stamineus 
+ 15 mm. altus. Lamina petaloidea ultra thecas fere 2 mm. dilatata. 
Allied to Alsodeia castaneoides, Welw. ; differs by the longer petioles and 


by the longer petaloid lamina of the anthers. 


BIXINEA. 
Oncosa spinosa, Forsk. Fl. gypt.-Arab. 103. 
Kurumadzi River, Jihu, 2000 ft.; in fl. Nov.; n. 1337. Boka, Lower Buzi, 


100 ft., in fl. Dec.; n. 2043. 
Instrib. Upper Guinea, Nile Land, Mozambique District. 


APHLOIA THEZFORMIS, Benn. Pl. Jav. rar. 192 in adnot. 
Chimanimani Mts., 7000 ft.; in fl. Sept.; n.634. Mt. Pene wooded glens, 
6000-6500 ft.; in fl. Sept. ; in fr. Oct. ; nn. 634a & 6168. A fairly large 


tree. 
Distrib. Nyasaland, also Madagascar, Mauritius, &e. 


Rawsonta Lucipa, Harvey § Sond. Fl. Cap. i. 67. 
Chirinda Forest, 3800 ft.; in fl. Oct. : n. 658. 
whitish flowers. 


Distrib. Natal. 


A fair-sized shrub with 


FriacourtiA Ramontcut, L’ Heérit. Stirp. Nov. 59, t. 80 & 30 bis. 

Beira beach, sea-level ; in fr. Dec.; n. 2044. A specimen from Madanda 
Forest, n. 1041, is very closely allied to, if not identical with, the Indian 
F. sapida, Roxb., which is placed in the FI. Brit. Ind. i, 193 as subordinate 


to F. Ramontchi, L’ Hérit. 
Distrib. Widely distributed in Africa ; also Madagascar, India, &e. 


F. uirtiuscuna, Oliver, Fl. Trop. Afr. i. 121. 
Chibabava, Lower Buzi, 400 ft. ; in fl. Dec. ; n. 1410. Boka, Lower Buzi, 


400 ft.; in fl. Dec.; n. 2045. 
Distrib. Mozambique District. 
N. 556 from Madanda Forest is probably also a species of Flacourtia, but 


it is only in fruit. It resembles /. edulis, Schum. & Thonn., var. oblonga. 


- ABERIA MACROCALYX, Oliver, Kl. Trop. Afr. i. 122. 
Chirinda Forest, 3800-4000 ft.; infr. Oct. ; n. 68. 
dicecious shrub with edible fruit. Singuni name, “ Umgogolo.” Natalname, 
“Manyibi”’ The following, of which there are only male flowers, is closely 


An evergreen thorny 


24 CONTRIBUTION TO THE FLORA OF GAZALAND. 


allied :—Mt. Maruma, 3500 ft. ; n. 1126. A large shrub with creamy-white 
flowers and yellow anthers. 


Jhistrib. Angola. 


KIGGELARIA AFRICANA, Linn. Sp, Pl. 1037. 

Chimanimani Mts., 7000 ft.; n. 2039. Mt. Pene Forest, 6500-7000 ft. ; 
in bud Sept. ; n. 2040. 

Distrib. South Africa, Natal, Rhodesia. 


PITTOSPOREZ. 


PITTOSPORUM VIRIDIFLORUM, Sims, Bot. Mag. t. 1684. 
Mt. Pene Forest, 6500-7000 ft.; in fr. Sept.; n. 671. 
Distrib. South Africa, Angola. A fairly large tree. 


POLYGALACEA. 


POLYGALA ViIRGATA, Thunb. Prod. Fl. Cap. 120. 

Grass near Chirinda; in fl. Dec. ; n. 284. Melsetter, 6000 ft.; in fl. Oct. ; 
n. 6158. Chimanimani Mts., 7000 ft.; in fl. Sept.; n. 2042. 

Drstrib. South Africa, Natal, Namaqualand, Rhodesia, Nyasaland. 


P. aARENARIA, Willd. Sp. Pl. iii. 880. 
Near Chirinda, 3800 ft.; in fl. May; n. 282. 
Liistrib. Widely distributed. 


P. norrentorra, Presl, Bot. Bemerk. 15. 


Mt. Pene, 7000 ft.; in fl. Dec.; n. 6154. Melsetter at 6000 ft.; in fl. 
Oct. * n. 6157. 


Distrib. Natal, Transvaal, Cape Colony. 
P. abyssinica, Fres., from Abyssinia is very closely allied to the above. 


POLYGALA GAZENSIS, EL. G. Baker, sp. nov. 

Suffrutex caulibus teretibus virgatis cano-pubescentibus mediocriter vel 
subdense foliosis; foliis alternatis lineari-oblongis sessilibus supra viridibus 
subtus canescentibus marginibus revolutis subcoriaceis costa superne impressa 
subtus conspicua nervis lateralibus non conspicuis; racemis lateralibus 
paucifloris et patulis, pedunculis bracteatis, bracteis triangulari-lanceolatis 
pedicello brevioribus, pedicellis quam sepalis exterioribus longioribus ; floribus 
(sec. cl. detectorem) pallide purpureis ; sepalis exterioribus ovato-oblongis vel 
ovato-ellipticis margine membranaceis ; alis multo majoribus unguiculatis 
subito in limbum leviter inequilateralem subtriangularem dilatatis nervis 
numerosis a basi palmatim radiantibus ; carine limbo galeato ejus crista 
multifida penicellata carinam paullo superante; petalis superioribus quam 
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carina $ brevioribus profunde sed ineequilateraliter bifidis ; ovario obovato 
glabro, stylo in medio torto apice elochidiato. Capsula ignota. 

/fab. Chimanimani Mts. at 7000 ft.; n. 632; in fl. Sept. 26th, 1906. 
A tall slender shrub in forests of Chimanimani. Flowers light purple. 

Caules saltem 15-30 em. longi. Folia 1°5 ad fere 3 em. longa, 4-5 mm. 
lata. Sepala exteriora + 4 mm. longa. Ale + 11 mm. longe.  Petala 
superiora + 8 mm. longa. 

Allied to P. peduncularis, Burch., but differing by the terete stems and the 
upper petals not having a small tooth in the emarginate portion. 


SECURIDACA LONGEPEDUNCULATA, Fes. in Mus. Senckenb. ii. (1837) 275. 

Lower Umswirizwi, 1000 ft. ; in fl. Nov. ; n. 2103. 

Var. PARVIFOLIA, Oliver, Fl. Trop. Afr. i. 184. 

Madanda Forest at about 400 ft.; nos. 1032 & 1741. Chikore ‘Hills, 
3500 ft.; n. 2038. Umvumvumvu River, 4000 ft.; n. 6155. 8S. Umtali 
District, 2000-3000 ft.; n. 6613. A fairly large tree with carmine flowers 
and fibrous bark used for cord. Judging from the figure and description, 
this is the plant described by Mr. Sim as 8. spinosa in his ‘ Forest Flora of 
Portuguese East Africa.’ 

Distrib. (type) Widely distributed ; (var. parvifolia) Delagoa Bay, 
Rhodesia, Amboland, Transvaal. 


CARYOPHYLLACE. 


SILENE BurcHELLU, Otth in DC. Prod. i. 374. 
Mt. Pene, 7000 ft. ; in fl. Oct. ; n. 6069. 
Distrib. Cape to Abyssinia. 


Drymaria corpata, Willd. ex Ram. § Schultz, Syst. v. 406. 
Mt. Maruma, 3500 ft. ; in fl. Sept. ; n. 2046. 
Distrib. Widely distributed in the Tropics. 


PorycarPpma corymBosa, Lam. IJilustr, 1. 129. 
Chimanimani Mts., 7000 ft. ; in fl. Sept. ; n. 1804. 
Distrib. Widely distributed in the Tropics. 


PORTULACACE. 


TALINUM CUNEIFOLIUM, Willd. Sp. Pl. ii. 864. 
Lower, Buzi, 400 ft.; in fr. Dec. ; n. 2047. 
Distrib. Widely distributed in the Tropics. 


PortuLaca FoLIosa, Ker-Gawl. in Bot. Reg. t. 793. 
Chibabava, Lower Buzi, 400 ft. ; in fl. Dec. ; n. 1746. 
Distrib. Widely distributed in Tropical Africa. 
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HYPERICINE. 


Hypericum LANcEoLAtTUM, Lam. Encyel. iv. 145. 

Near Melsetter, 6000 ft.; in fl. Sept.; nos. 681 & 681a. Mt. Pene, 
7000 ft.; in fl. Oct.; n. 6091. A shrub 6-8 ft. high with handsome yellow 
flowers. 


Distrib. Upper Guinea, Nile Land, Mozambique District, Transvaal. 


H. Lauanpt, Choisy in DC. Prod. i. 550. 

Lower Umswirizi, 1000 ft.; in fr. Nov.; n. 1748. Mt. Pene, 6000 ft. 5 
ite Oct. : Meola 

Distrib. South Africa, Lower Guinea, Mozambique District. 


H. mruiopicum, Thunb. Prod. Fl. Cap. 138. 
Chirinda, 3800 ft.; in fl. April, n. 374; and in fl. May, n. 508. A 
g, often appearing as 
a weed in cultivated ground. A form with rather numerous short wiry 
stems. 

Distrib. South Africa. Also in the Kew Herbarium from Manika between 


Umtali and Inyanga Mts., collected by the Hon. Mrs. Evelyn Cecil. 


herb with bright yellow starry flowers, low growin 


PSOROSPERMUM FEBRIFUGUM, Spach in Ann. Se. Nat. ser. 2, v. (1836) 163. 

Near Chirinda, 3800 ft.; in fl. Oct.; n. 195. Chindao name, “ Muts- 
kwatsgwa.”” A small shrub common in the grass. A specimen from Beira 
in open woods is very closely allied to P. ferrugineum, Hook. fil., which was 
considered by Prof. Oliver as synonymous with the above. 

Instrib. Widely distributed. 


HARONGA MADAGASCARIENSIS, Choisy, Prod. Mon. Hyper. 34. 

Kloof near Chirinda, 3800 ft.; in fl. & fr. Feb.; n. 161. A small tree 
common in the kloofs of the district, sap orange-yellow. Timber poor, liable 
to insect attack. : 

Distrib, Widely distributed in Tropical Africa. Also in Madagascar und 
Mauritius. 


GUTTIFERA. 


Garcinta Livinestoner, 7. And. in Journ. Linn. Soc., Bot. ix. (1870) 263. 

Idunda River, Buzi, 100 ft.; in fr. Dec. ; n. 1744. A small tree on 
limestone. 

Distrib. Mozambique District. . 

N. 574 from the Chimanimani Mts. is also a species of Garcinia, but the 
flowers are only in bud. 
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DIPTEROCARPEA. 


Movores uypoLevcts, Gilg in Engler Jahrb. xxviii. (1899) 134. 

Hills between Inyamadzi and Buzi, 3400 ft. ; in fl. Dee. ;n.157. Ashrub 
or small tree of the open woods. Hills near Upper Buzi, 3000 ft. ; in fr. 
Oct. ;-n. 1314. Chindao name, “ Chindharara.” 

Distrib. Huilla. 


MALVACE. 


The collection contains the following widely distributed species :—Sida 
spinosa, Linn., Zinzumbo Hill; S. longipes, E. Meyer, Kurumadzi; 8S. cordi- 
folia, Linn., Chipetzana and near Chipinga and Madanda Forest ; Abutilon 
intermedium, Hochst.. Umvumyumvu River; //ibiscus surattensis, Linn., 
Chirinda ; H. cannabinus, Linn., Chirinda and hills overlooking Lusitu River ; 
H. diversifolius, Linn., Kurumadzi; H. vitifolius, Linn., Umhlonhlo and 
Madanda Forest. 


ABUTILON ZANZIBARICUM, Bojer, ex Mast. in Oliver, Fl. Trop. Afr. i. 186. 

Boka Inyamita, Lower Buzi, 100 ft.; in fl. & fr. Dec.; n. 2048. A large 
herb with yellow flowers, on limestone. 

Distrib. Upper and Lower Guinea, Mozambique District. 


A. SONNERATIANUM, Sweet, Hort. Brit. 1. 54. 

Near Chirinda, 3800 ft.; in fl. & fr. May; n. 504. A fairly large herb 
with deep Naples-yellow flowers. Occurs in grass and cultivated ground. 

Distrib. South Africa. 


Pavonta ScoimPertana, /Tochst. ex Rich. Fl. Abyss. i. 52. 

Chirinda outskirts, 3700-4000 ft.; in fl. May; n. 523. A tall herb with 
pink flowers. 

Distrib. Upper and Lower Guinea, Nile Iand, Mozambique District, 
Congo Region. 


P. Cotumetia, Cav. Diss. 188, t. 48. £. 3. 

Near Chirinda, 3800 ft.; in fl. April; n. 299. Melsetter, Rhodesia, 
6000 ft.; in fl.; n. 2049. Chirinda Forest outskirts, 3800 ft.; in fl. May ; 
n: 525. 

Distrib. South Africa, Mozambique District. 


P. oporata, Willd. Sp. Pl. iii. 837. 

Madanda Forest at about 400 ft.; in fl. Dec.; n. 2050. A shrublet with 
white flowers. 

Distrib. Nile Land, Mozambique District. 
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Hisiscus (Ketmia) Swynnertonu, 4. G. Baker, sp. nov. 

Caule herbaceo + fusco vel cinereo-hirsuto et pilis longis et patentibus 
consperso ; foliis longiuscule petiolatis, petiolo fuseo- vel itsciiar ee -hirsuto, 
usque ad medium palmatim 5-lobatis discoloribus subtus dense cinereo- 
tomentosis lobis oblongis vel ellipticis margine crenatis vel crenato-serratis ; 
floribus axillaribus, pedunculis striatis pilis longis et patentibus instructis 
apicem versus articulatis quam calyce 2-3-plo longioribus ; involucri phyllis 
circ. 8 linearibus hirsutis calycis tube subsequilongis ; calycis tubo quam 
laciniis breviore extus fusco- vel rufo-tomentoso segmentis lanceolatis striatis ; 
petalis (sec. cl. detectorem) albis; styli ramis apice in stigmata capitata 
dilatatis; capsula extus hirsuta apice apiculata quam calyce pauls breviori 
vel eum subequante loculis cire. 6-spermis, seminibus angulato-subrenifor mibus 
glabris. 

Hab. Sabi River at about 1000 ft. A herb with white flowers trailing 
along the ground near the water. : 

Folia 3°0-3°5 em. longa, foliorum petioli 3°0-5°0 em. longi. Pedunceuli 
3°5-4°5 em. longi. Involucri phylla 5-7 mm. longa. Calycis tubus 5 mm. 
longus, lacinise 9-13 mm. long. Petala 3°0-3°5 em. longa. 

This plant is certainly allied to H. Schinzii, Giirke, from Amboland, and 
Hf, physaloides, Guill. & Perr., but differs in the shape of the lobes of the 
leaf, which are much narrower at the base and not at all triangular; and 


‘Mr. Swynnerton says the flowers are white, while those of H. Schinzii, Giirke, 
are yellow with a purple base. 


H. micranruus, Linn. fil. Suppl. 308. 

Madanda Forest at about 400 ft.; in fl. & fr. Dec.; n. 2052. Chirinda, 
Lower Buzi, 200 ft. (forma); in fl. & fr. Dee. ; n. 2051. 

Jhistrib, Widely distributed in the Tropics. 


H. surrensis, Sprague § Hutchinson in Kew Bull. 1907, 47. 

Kuramadzi, River Jihu, 2000 ft. Chirinda outskirts, 3700-4000 ft. ; 
n. 208. A very tall herb with bright red flowers. 

Instrib. Nyasaland. 

H. eossypinus, Thunb. Prodr. Fl. Cap. 118. 

Wooded glen near Chirinda, 3500 ft. ; in fl. July ; n. 2053. A very tall 
herb. Petals glossy white ; anthers orange-yellow. 

Listrib. South Africa, Mozambique District, N yasaland. 

H. navaririus, Harvey in Harvey § Sond. Fl. Cap. ii. 587. 

Madanda Forest at about 400 ft. ; in fl. Dec. ; n. 2054. A herb. 

Tnstrib. Natal. 

H. aruroricus, Linn. Mant. ii. 253. 


Northern Melseteen 5000-6000 ft. ; in fl. Oct. ; $n. 62222 
Distrib. South Ns Mozambique District, Uganda. 


. 


ee eee ee 


E. G. BAKER: POLYPETALA. 29 


STERCULIACE. 


Sreroutia Trrewaca, A. Br. in Benn. Pl. Juv. Rar. 228. 

Lower Umswirizwi, 1000 ft.; n. 58. A large tree with smooth, richly 
coloured bark. 

Distrib. Nile Land, Mozambique District. 


TDomBrya rEtiIcuLATA, A. Schum. in Engl. Mon. 36, vix Masters. 

Inyamadzi Valley, 2500 ft.; in fl. Sept.; n. 1318. <A tree with rough 
bark, round leaves, pink young foliage, and very handsome masses of flowers.. 
Chindao name, “ Siyasetu.” Near Chirinda ; in fl. July; n. 47. 

Distrib. Central African Lake Region, Mozambique District. 


D. (Budombeya) Rosgza, /. G. Baker, sp. nov. 

Frutex elatus, ramis florentibus teretibus + pilis patentibus tectis ; stipulis 
ovatis acuminatis ; foliis longiuscule petiolatis, petiolo tereti + piloso, ovatis. 
seepissime alte trilobatis apice acuminatis basi alte cordatis palmatim septem- 
nerviis margine sepissime crenatis vel crenato-serratis utrinque tomentosis ;. 
inflorescentia coétanea pedunculata ssepissime 2-7-flora; floribus graciliter 
pedicellatis, pedicellis subpilosis vel subtomentosis ; bracteolis sub calyce 
ovatis acuminatis ; sepalis lanceolatis cinereo-tomentosis quam petalis paullo. 
brevioribus ; petalis obovatis inzequilateris paullo longioribus quam latis 
(sec. cl. detectorem) pallide puniceis ; staminibus mediis triadum brevissimis,. 
ptaminodiis lineari-lanceolatis ; stylo basi stellato-piloso, stigmatibus 5 re- 
curvatis ; ovario pentamero albo-hirto, capsula 5-loculari, seminibus 3-5 pro. 
loculo. 

Hab. Near Chirinda, 3900 ft. ; n. 196; in fl. April, 1906. 

A large shrub plentiful in many parts of the district in Jihu soil. Flowers 
pinkish white, reminding one much of the dog rose. 

Frutex 2-4 m. altus. Petioli 7°0-14:°0 em. longi. Folia 10°0-16°0 em. 
longa et lata. Bracteole sub calyce 15-18 em. longs. Sepala + 15 mm. 
longa. Petala + 1-6-2-0 cm. longa, se; issime latiora quam longa. Antherz 
4-0-4:5 mm. longe. Stylus + 6 mm. longus. Stigmata + 6 mm. longa. 

Glosely allied to D. Burgessiw, Gerrard. Differs by the bracteoles being 
more acuminate at the apex and the narrower staminodia. 


Metuanta Forsesu, Planchon in Oliver, Fl. Trop. Afr. i. 231. 
Lower Buzi, 0-400 ft. ; in fl. Dec. ; n. 2055. 
Distrib. Mozambique District. 


Hermannia Kirk, Masters in Oliver, Fl. Trop. Afr. i. 233. 
Madanda Forest at about 400 ft. ; in fr. Dec. ; n. 2059. 
Distrib. Mozambique District, German East Africa. 
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WALTHERIA AMERICANA, Linn. Sp. Pl. 673 (1753). 
Chimanimani Mts.. 7000 ft.; in fl. Sept.: n. 2057. Madanda Forest, 
406 ft.; in fl. Dec; n. 2056. Chipetzana, 8000 ft.; in fl. April ; 


n. 2058. 
Distrib. Widely distributed. 


TILIACEA. 


GREWIA MADANDENSIS, J. R. Drummond MS. in Herb. Mus. Brit., sp. nov. 

Arbuscula, ramulis adultioribus teretibus glabris novellis cinereo-pubes- 
centibus ; foliis mediocriter petiolatis, lamina subcoriacea manifeste discolore 
supra glabra subtus cinereo-pubescente oblonga vel ovato-oblonga basi 
leviter obliqua rotundata vel leviter subcordata vel interdum cuneata apice 
acuta vel obtusa margine serrulata costa superne impressa basi trinervia 
nervis lateralibus utrinqgue 3-4 adscendentibus superne non prominulis; 
inflorescentia axillari pedunculis seepissime quam pedicellis brevioribus 1-3- 
flora, alabastris oblongo-ellipticis extus cinereo-pubescentibus _ striatis ; 
sepalis linearibus quam petalis paulo longioribus ; petalis luteis oblongis ad 
2 longitudinem sepalorum attingentibus basi area glandulosa ad quartam 
partem petalorum adnata ; toro inferne glabro ; ovario cinereo-pubescente 
bilobo ; fructu ignoto. 

Hab. Madanda Forest at about 400 ft. ; n. 1221 ; in fl. Dee. 6, 1906. 

A small tree with yellow flowers, on the ant-heaps at Ancate. Singuni 
name, “ Umsipana.”’ 

Folia adulta 3°0-4°0 em, longa, 1*2—-2°0 cm. lata ; petioli 4°0-6°0 mm. longi. 
Sepala + 1:0 cm. longa. Petala cum area glandulosa + 8:0 mm. longa. 
Area glandulosa cire. 2°0 mm. 

This species is allied to G. grisea, N. H. Br. (Ngamiland, C. J. Lugard, 
n. 54). 

Dr. Burret in his recent Monograph of the African species places 
G. grisea, N. EH, Br., among bis “ species dubiz vel non vise.” 

GREW1A SwynnertTonu, J. R. Drummond MS. in Herb. Mus. Brit., 
Sp. Nov. 

Frutex prostratus ramulis adultis teretibus glabrescentibus florigeris 
pubescentibus ; foliis in speciminibus nostris parvis inter minores generis 
breviuscule petiolatis, petiolo albo-hirto, lamina ovato-lanceolata vel oblongo- 
lanceolata basi subcordata obliqua apice obtusa vel subacuta margine serrata 
vel crenato-serrata utrinque stellato-pubescente stipulis setaceis caducis ; 
inflorescentia axillari ; pedunculis pedicellisque albo-hirtis, alabastris oblongo- 
ellipticis striatis ; sepalis linearibus extus stellato-tomentosis ; petalis oblongis 
vel ovato-oblongis in sicco luteis quam calyce triente brevioribus area 
glandulosa ad tertiam partem adnata; staminibus calyce paulo brevioribus ; 
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toro inferne glabro superne tomentoso ; ovario pilis albidis tecto  bi- 
loculari. 

Hab. Lower Umswirizwi River, 1000 ft.; n. 201. A trailing shrub with 
yellow flowers. 

Folia 1°5-2°2 em. longa, 10-12 em, lata. Petioli 1:0-2:0 mm. longi. 
Sepala + 6 mm. longa. Petala cum area glandulosa + 4 mm. longa. 
Stylus + 4 mm. longus. 

Allied to G. rotundifolia, Juss. ; differs in the shape of the leaves. A 
specimen from Madanda Forest, alt. 400 ft., n. 1218, is probably the above. 
The fruit is dry and bilobed. This agrees with the specimen from Shigogo 
collected by Sir John Kirk, which was referred by Dr. Masters in the 
* Flora of Tropical Africa,’ i. 251, to G. parvifolia, Hochst. 


GREWIA FRUTICETORUM, J. R. Vrwmmond MS.in Herb. Mus. Brit., sp. nov. 

Frutex ramulis adultioribus glabris teretibus lenticellosis novellis pubes- 
centibus ; foliis chartaceis breviuscule petiolatis ellipticis vel ovato-ellipticis 
basi rotundatis apice obtusis mucronatis margine serrulatis superne glabris 
subtus preecipue in costa nervisque sparsissime stellato-pubescentibus e basi 
trinerviis nervis lateralibus utrinque 6-7 secundariis tenuissimis; stipulis 
setaceis; inflorescentia axillari, pedunculis pedicellis subsequilongis seepe 
2-3-floris ; alabastris subcylindricis extus cano-pubescentibus ;  sepalis 
linearibus quam petalis longioribus; petalis (sec. cl. detectorem) luteis 
lineari-lanceolatis acuminatis ad basin area glandulosa ad quartam vel 
quintam partem adnata; toro inferne glabro superne pubescente ; ovario 
extus pubescente 4-loculari, fructu ei G. polypyrene, Baker subsimili. 

Hab. Chibabava, Lower Buzi, 400 ft.; n. 1222. In fl. Nov. 28th, 1906. 
A shrub forming dense thickets. Flowers yellow. 

Folia 2°5-4:5 cm. longa, 1°8—2°1 cm. lata, petioli 3-4 mm. longi. Sepala 
10-11 mm. longa. Petala cum area glandulosa circ. 9 mm. longa. Area 
glandulosa + 2 mm. 

Allied to G. caffra, Meisn. ; differs by the leaves being slightly broader 
and the pubescent portion of the torus shorter. 

This shrub is closely allied to a specimen from Sabaki Melinde, collected 


by Sir J ohn Kirk. 


GREWIA CHIRINDA, L. G. Baker, sp. nov. 

Frutex (sec. cl. detectorem) prostratus ramulis adultioribus glabris novellis 
fusco- vel rufo-pubescentibus ; foliis mediocriter petiolatis ovatis vel ovato- 
lanceolatis margine crenato-serratis basi rotundatis vel leviter subcordatis et 
e basi trinerviis apicem versus szepissime attenuatis apice ipso obtusis superne 
glabris subtus preecipue ad costam stellato-pubescentibus, nervis lateralibus 
utrinque 5-6 subtus prominulis ; stipulis subulatis ; inflorescentia axillari, 
pedunculis paucifloris seepe bifloris, pedicellis pubescentibus striatis crassi- 
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usculis ; sepalis linearibus vel lineari-lanceolatis extus breviter cinereo- vel 
fusco-tomentosis apice acutis quam petalis aliquanto longioribus ; petalis 
(sec. cl. dectectorem) roseis lineari-lanceolatis vel lineari-oblongis apice sub- 
acuminatis ad basin area papillosa preecipue superne villosula ; toro elongato 
basi angulato et glabro superne pubescente ; ovario pubescente 2—3-loculari 
loculis pluriovulatis ; stylo erecto glabro quam ovario 4—5-plo longiore ; drupa 
triloba. 

Hab. Chirinda outskirts, 3700-4000 ft.; n. 131. In fl. Nov. 1904. A 
trailing shrub with pink flowers. 

Folia 4°5-5°5 em. longa, 3°3-4'0 em. lata; petioli 8-11 mm. longi. Peduneuli 
10-13 mm. longi. Pedicelli 10-11 mm. longi. Sepala + 18 mm. longa. 
Petala cum area glandulosa 13 mm. longa. Area glandulosa + 2 mm. longa 
Stylus erectus + 7 mm. altus. 

Allied to G. occidentalis, Linn., but the sepals and petals are longer and 
broader. 


GREWIA OCCIDENTALIS, Linn. Sp. Pl. 964. 
Chirinda outskirts, 3800 ft.; in fl. Dee. ; n. 6628. 
Distrib. South Africa, Transvaal, Delagoa Bay. 


G. INZQUILATERA, Garcke in Peters Mossamb. Bot. 134. 

Chibabava, Lower Buzi, 400 ft.; in fl. Dec.; n. 1223. <A small tree 25 ft. 
high with a 40 ft. spread of branch. Drooping twigs. Flower yellow. 
Chindao name, “ Chisosoti.” 

Distrib. Mozambique District. 


G. opovaTa, K. Schum. ea Engler in Abh. Preuss. Akad, Wiss. (1894) 18. 

Sabi River at about 1000 ft.; in fr. Nov.; n. 1217. A woody trailer, 
Chindao name, “‘ Umtetenevigwa-wesabi.”’ 

Distrib. Zanzibar Coast Region. 

Dr. Burret considers G. obovata, K. Schum., a variety of G. sulcata, Masters. 


TRIUMFETTA ANNUA, Linn. Mant. 73. 

Near Chirinda, 3800 ft.; in fl. & fr. April, n. 272 ; in fl. May, n. 473. 
A herb with yellow flowers. 

Distrib. Widely distributed in Tropical Africa, also Natal, Madagascar, &e. 


T. nerusa, . Meyer, ex Harv. in Harvey § Sond. Fl. Cap. i. 228 (1860). 
Near Chirinda, 3800 ft.; in fr. April; n. 1156. 
Distrib. Rhodesia, Natal. 


T. prtosa, Roth, Nov. Pl. Sp.223 (1821) ; Sprague § Hutchinson in Journ. 
Linn. Soc., Bot. xxxix. (1909) 274. 
Near Chirinda, 3500 ft., n. 270; in fl. Feb., n. 271. These come near 
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var. nyasana, Sprague & Hutchinson, J. ¢. A tall herb often occurring as a 
weed in cultivated ground. 

Mstrib. India, Tropical Africa, Transvaal, Natal. 

TL. morumballana, De Wild. Pl. Noy. Hort. Thenen., is hardly distinguish- 
able from the above. 


TRIUMFETTA RHOMBOIDEA, Jacg. Znum. Pl. Carib. 22 (1760). 

Near Chirinda, 3800 ft.; in fl. Feb., n. 270; in fr. May, n. 472. Also 
3700-4000 ft. ; in fl. April; n. 1157. Upper Buzi, 3000 ft. ; in fr. April ; 
n. 2063. Kurumadzi River, Jihu ; in fl. Nov. ; n. 2064. 

Distrib. Widely distributed. 


T. Masrersu, Bak. jil. in Trans. Linn. Soc. ser. 2, Bot. iv. (1894) 6. 

Chipetzana River, 3000 ft.; in bud Oct.; n. 2061. Nyahodi River, 
5000 ft.; in bud Sept.; n. 2060. A herb. Leaves required to confirm 
identification. 

Distrib. Mozambique District. 


T. Dexinpt1ana, Engler in Engler Jahrb. xxxix. (1907) 580. 
Umvumyvumvu River, 4000 ft. ; in fr. April; n. 2062. <A herb. 
Distrib. Angola to Rhodesia and German Hast Africa. 


SPARMANNIA PALMATA, EL. Meyer, ex Presl, Bot. Bemerk. 19. 

Chipete Forest Patch outskirts, 3800 ft.; in fl. April; n. 225. A climber 
with white flowers. Leaves less lobed than type. 

Melsetter, 6000 ft.; in fr. April; n. 789. Differs from type in leaves 
being less deeply lobed and bristles on fruit being longer. 

Distrib. of type. South Africa. 


CoRCHORUS TRILOCULARIS, Linn. Mant. 77. 
Chipete Forest Patch outskirts, 3800 ft.; inf. &fr. May; n. 469. Upper 
— Buzi, 3800 ft.; in fr. April; n. 1480. Chipetzana River, 3000 ft. ; in fr. 
Apr. ; n. 1481. 

Distrib. Widely distributed. 


C. serrarouius, Burch. Trav. i. 537. 

Lower Umswirizwi River, 1000 ft. ; in fl. Nov.; n.201.. A common herb. 

Distrib. South Africa. 

GLYPH#A GREWIOIDES, Hook. jil. in Hook. Ic. Pl. t. 760. 

Beira open woods, 50 ft.; in fl. Dec. ; n, 1225. A shrub with yellow 
flowers. 

Distrib. Widely distributed. 
LINN. JOURN.—BOTANY, VOL. XL. D 
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LINACEZ. 


ERYTHROXYLON EMARGINATUM, Thonn., var. CAFFRUM, O. FE. Schultz in 
Engl. Pfanzenr. Eryth. 186. 

Chipete Forest Patch, 3800 ft. ; in fl. Dec., n. 183 in fl. Oct., n. 692. 
Chironda, Lower Buzi, 200 ft.; in fl. Dec. ; n. 1363. Chimanimani Mts., 
7000 ft.; in bud Sept. ; nos. 1364 & 1365. Mt. Umtereni, 4000 ft. ; in fl. 
Oct. ; n. 1366. Mt. Maruma, 3500 ft. ; leaves only : n. 1367. 

Distrib. of var. caffrum. Angola, Natal, Ressano Garcia. 


MALPIGHIACE. 


SPHEDAMNOCARPUS PRURIENS, Szyszyl. in Rozpr. Spraw. Akad. Umiej. 
Krak. xviii. (1888) 2, forma. 

Chirinda, 3800 ft. ; in fl. & fr. May; n. 211. Chipete outskirts, 3800 ft. ; 
in fl. April; n. 2ila. Mt. Maruma, 3500 ft. ; in fl. Sept.; n. 1759. The 
leaves in the above specimens are not quite so silvery as in the type. 

Distrib. Natal. 


GERANIACE A. 


GERANIUM CAFFRUM, Eckl. 5 Zeyh. ex Harvey & Sond. Fl. Cap.i. 258. 
Melsetter, 6000 ft. ; in fl. & fr. Sept. ; n. 790. 
Distrib. South Africa. 


PELARGONIUM ACONITOPHYLLUM, Eckl. & Zeyh. ex Harvey § Sond. Fl. Cap. 
i. 276. 

Mt. Pene, 7000 ft.; in fl. Oct.; n. 6099. <A tall herb with handsome 
white flowers. It is not the typical form. 

Distrib. (of type). Natal, Caffraria, Beira. 


Impatiens WaAcLERIANA, Hook, fil. in Oliver, Fl. Trop. Afr. i. 302. 

Chirinda Forest, especially on Zona, 3700-4000 ft. ; in fl. April ; n. 344 
A herb with pink flowers. 

Distrib. Mozambique District. 


I. zomBEnsis, Baker in Kew Bull. 1897, 247. 

Chirinda Forest, especially on Zona, 3700-4000 ft.; in fl. April 5 ny 343. 
Flowers pink. A form of this plant with the leaves not so sharply serrate as 
in the type from Mt. Zomba. 

Mistrib. (of type). Nyasaland. 


I. Ceciti, V. E. Brown in Kew Bull. 1906, 101. 
Melsetter, 6000 ft. ; in fl. Sept. ; n. 618. 
Distrib. (of type). Manika District of Rhodesia. 
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OXALIs sEMILOBA, Sonder in Harvey & Sond. Fl. Cap. 1.350, 
Kurumadzi River, Jihu, 2000 ft.; n. 2064. A herb with pink flowers. 
Distrib. Mozambique District, Huilla, South Africa. 


O. cornicunata, Linn. Sp. Pl. 435. 
Kurumadzi River, Jihu; in fl. Nov.; n. 2065. A herb with yellow 
flowers. 


Distrib. Widely distributed. 


RUTACEZ. 


ToppaLia AcULKATA, Pers. Syn. i. 249. 

Chipete Forest Patch ; in fl. & fr. Nov.; n. 213. A large woody climber 
with thorns and white flowers. 

Kurumadzi River, Jibu, 2000 ft. ; in bud Nov. ; n. 1240. 

Distrib. Widely distributed in the Tropics. 


VEPRIS LANCEOLATA, G. Don, Gren. Syst. i. 806. 
Beira beach sea-level, in bud Dec. : n. 1324. 
T%istrib. South Africa. 


TECLEA NATALENSIS, Engler, Pflanzenwelt Ost-Afr. C. 433. (= Toddalia 
natalensis, Sond.) 

Chimanimani Mts., 7000 ft. ; in bud Sept. ; n. 1322. A fair sized tree. 
Only in bud, further material desirable. 

Distrib. Natal. 


TECLEA SwWYNNERTONH, HL. G. Baker, sp. nov. (Pl. 2. figs. 1-5.) 

Arbor mediocris, sempervirens, haud armata, ramis novellis fusco-pubes- 
centibus adultioribus glabris; foliis modice petiolatis ternatis, petiolo subtereti 
superne leviter canaliculato, foliolis coriaceis ovatis vel oblongo-ovatis basi 
cuneatis apicem versus attenuatis margine integris, nervis lateralibus numer- 
osis tenuibus juxta marginem inter se anastomosantibus, supra nitidis subtus 
glabris, costa conspicua, breviuscule petiolulatis ; floribus unisexualibus, 
masculinis calyce cupuliformi brevi, petalis 4 oblongis ; staminibus 4 petalis 
fere duplo longioribus ;. femineis petalis latioribus ovatis acutis ; carpellis 
2 stigmate peltato sessili ; fructu extus glabro glaucescente fere duplo longiore 
quam lato. 

Hab. Me!seiter District, Chirinda Forest; n. 12. Chindao name, “ Ruanziti.” 

A medium-sized evergreen tree with creamy white flowers. 

Petiolus communis 3°0-4'5 cm. longus. Foliola 8°5-12°5 em. longa, 4°0— 
6:0 em. lata. Petioluli 4-6 mm. longi. 

Fl. g. Petala + 2mm. longa. Fructus + 1 cm. longus. 

Differs from 7. nobilis, Delile, by the longer stamens, broader leaflets, and 


especially the 2-locular ovary. ; 
D 
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Dr. Engler restricts the genus Veclea to plants having a one-celled ovary. 
This plant is closely allied to Teclea grandifolia, Engler, which is synonymous 
with Zanthoaylon Welwitschii, Hiern. 

Mr. Swynnerton states it is a large dicecious tree 60 or 70 feet in height, 
common, particularly in its youngest stages, in Chirinda, and found in crowded 
kloofs and forest-patches elsewhere at from 3000-4000 feet. The fruit is an 
orange-coloured berry with a netted seed and sweet strongly flavoured pulp, 
ripens from Sept. to Oct., and is much relished by the Kafirs, trumpeter 
hornbills, and baboons. Foliage dark glossy and evergreen with a rather 
turpentine smell when crushed. Probably the local food-plant of Papilio 
dardanus. 


CLAUSENA INZQUALIS, Benth. in Hook. Niger £1. 257. 

Jihu, near Spungabera, 3000 ft.; in fl. Oct. ; n. 181. Chirinda Forest 
outskirts, 3700-4000 ft. ; in fl. & fr. Sept.; n. 122. Kurumadzi River, 
Jihu, 2000 ft.; in fr. Nov.; n. 1226. Mt. Maruma, 3500 ft.; in fl. Sept. ; 
n. 1224. 

Distrib. South Africa, Nile Land, Mozambique District. 


Citrus Aurantium, Linn. Sp. Pl. 783. 
Chirinda Forest, 3700-4000 ft.; n. 672. A wild orange, occurring 
sparsely in Chirinda and on the upper banks of the Lusitu River. Flowers 


white. Fruits large and highly coloured, and scented like a tangerine, but 
bitter. 


SIMARUBE A. 


KirkIA ACUMINATA, Oliver in Hook. Ic. Plant. t. 1036. 
Chibabava, Lower Buzi, 400 ft. ; in fl. Dec. ; n. 1639. A large tree. 
Distrib. Mozambique District. 


OCHNACEA. 

OcHNA LEPTOCLADA, Oliver, Fl. Trop. Afr. i. 318. 

Chikore Hills, 3500 ft. ; in fl. Nov. ; n. 1356. A large shrub with whitish 
flowers. Madanda Forest at about 400 ft.; in fr. Dec.; n. 1361. Mt. Pene, 
(OOOMGs im Te Oeits any 61722 : 

N. 1356 agrees so closely upon dissection with O. leptoclada, Oliver, the 
type of which is in the Kew Herbarium, that I have referred it to this 
species, the only discrepancy being in the colour of the flowers, which in 
QO. leptoclada are said to be gamboge-yellow. 

N. 1361 I take to be the same species in leaf at a later stage. The leaves 
are small, glabrous and coriaceous, sometimes obovate, but generally oblong 
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or oblong-obla nceolate, 2°04:0 em. long, serrate at the margin and with 
rather numerous lateral veins and a very short petiole. 
Distrib. Mozambique District. 


Ocuna putcHra, Hook. Ic. Plant. t. 588. 
Madanda Forest at about 400 ft.; in fr. Dec.; n. 1360. A small tree, 


seeds black, calyx carmine. Flowers required to confirm this identification. 
Mistrib. South Central Region. 


Ocuna (Schizandra) cutriypica, E. G. Baker, sp. nov. 

Arbor mediocris, ramosa; ramulis cortice cinereo-brunneo vel cinereo- 
nigrescente tectis ; foliis interdum cum floribus coétaneis vel interdum post 
anthesin enascentibus viridibus papyraceis oblongis vel oblongo-oblanceolatis 
utrinque attenuatis toto margine plus minus argute serratis apice ipso obtusis 
basi cuneatis nervis lateralibus arcuatim adscendentibus supra prominulis 
coste subrectangulariter insidentibus, petiolo brevissimo; floribus in apice 
ramorum abbreviatorum lateralium racemosis manifeste pedicellatis, pedicellis 
gracilibus infra partem 4 inf. articulatis ; floribus inter minores generis ; 
sepalis oblongis vel ovato-oblongis striatis in sicco olivaceo-viridibus ; petalis 
obovatis flavis basi in unguem attenuatis ; staminibus ultra 20, antheris rimis 
longitudinalibus dehiscentibus; stylo erecto apice stigmata brevia gerente ; 
ovario szepissime 5-lobo, lobis extus glabris tenuiter reticulatis. 

Hab. Chirinda Forest, 3700 ft.; n. 106. In flower, 9th Oct. 1905. In 
leaf, May 1906. 

A medium-sized deciduous tree, the yellow flowers preceding the leaves. 
Only one tree found. 

Arbor 15-20 m. alt. Folia juniora 8:0 cm., adultiora 9°0-13-0 em. longa, 
2-5-3°3 em. lata. Petioli 1:0-2°0 mm. longi. Pedicelli +1—2°5 cm. longi. 
Sepala +5°0 mm. longa. Petala +6-7mm.longa. Anthers 15 mm. longe, 
Stylus +2°5 mm. longus. 

The distinguishing features of this tree are the rather small flowers, 
racemose at the ends of short lateral branches, which are borne before the 
leaves, and the oblong, attenuate, distinctly papyraceous leaves with a very 
short petiole. 

The following are also closely allied :—n. 626, a small tree gathered on 
Mt. Umtereni, alt. 4000 ft.; and n. 193 from the Chipete Forest Patch, 
alt. 3800 ft. 

QO. chirindica differs from O. Holstii, Engler, by the flowers, which are 
smaller and preceding the leaves, and by the larger leaves. 


O. narairia, Engler & Gilg in Engler Jahrb. xxxiii. (1903) 236. 
Madanda Forest at about 400 ft. ; in fr. Dec. ; p. 1357. 
Mstrib. Natal. 
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PLEURORIDGEA ZANGUEBARICA, Van Tieghem in Ann. Sci. Nat. ser. 8, Xvi. 
41902) 399. 

Brackenridgea zanguebarica, Oliver in Hook. Ie. Plant. t. 1096. 

Chirinda lower slopes, 3600 ft.; in fr. Dec.; n. 189. Beira open woods, 
sea-level ; in fr. Dec.; n. 358. . Singuni name, “ Umeit-umuzi” (kraal- 
disperser). A large shrub or small tree. 0. alboserrata, Engler, Jahrb. 
xvii. 75, is very closely allied to the above. 

Distrib. Mozambique District. 


BURSERACE/#. 


CommipHora FiscHert, Hngler, Jahrb. xv. (1892) 97. 

Sabi River, 1000 ft. ; in fl. Nov. ; nos. 1208 & 1450. A tree of the size of 
Faurea saligna, with white flowers. Chindao name, “ Igwatigwati.” 

Distrib. Tropical Hast Africa. There is another species of Commiphora in 
the collection from Umhlonhlo, Lower Buzi. It is closely allied to C. pilosa, 
Engler, but further material is necessary. 


MELIACEL. 


ExeserciaA Muryert, Presl, Bot. Bemerk. 25. 

Chirinda Forest, 3700-4000 ft. ; in fl. Oct. ; n. 18. 

Distrib. South Africa. “A large handsome tree, height 90 ft., girth of 
largest measured 10 ft. 8 ins.,reminding one rather of an English ash. 
It usually begins to branch somewhat low, and forms a fine shady spreading 
head of rather drooping foliage. Bark grey-brown, rather rough. It 
flowers early in October (Sept. 30th to Oct. 8th), and the fruits, which are 
very attractive to touracoes and parrots, ripen in January and continue on 
the trees till April. It is common along the Chirinda outskirts, and I have 
noted it also along the Inyamkwha forest patch.” 


KE. arporea, Bak. fil. in Journ Bot. xxxvii. (1899) 427. 

Near Chirinda, 3700-4000 ft. ; in fl. & fr. Oct. ; n. 35. 

Distrib. Rhodesia. Chindao name, “ Mutomo.’” ‘A small to medium- 
sized tree of the open woods, height up to 30 ft., girth up to 18 ins., seldom 
more. The crown is usually rather uneven and seldom at all dense. Bark 
thick, somewhat rough, dull grey externally, red when cut into. Timber 
very soft white right through, there being no apparent division between 
sapwood and heartwood ; a central pith. It is straight-grained and much 
used by the natives in the manufacture of pillows and bowls. An infusion 
of the roots is said to be drunk by them for pains in the chest. Not un- 
common in the open woods about Chirinda and Chikore.”’ 


TRICHILIA EMETICA, Vahl, Symb. Bot. i. 31. 
Delagoa Bay, 150 ft. ; in fl. Sept. ; n. 6517. 
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Distrib. Nile Land, Upper Guinea and Arabia, also Natal. There isa type 
of this species from Forskal in the National Herbarium. In the true plant 
the leaves are subdensely pilose below. 

N. 583a from the Kurumadzi River is closely allied to the above. The 
Chindao name of this is “ Musikini,’ Singuni “ Umkuhlu.’? N. 583a is a 
large tree with dense spreading crown of dark glossy leaves and a trunk 
sometimes 3 ft. or more in diameter, height up to 80 ft. Both in bark and 
in general growth and height it differs absolutely from 7. chirindensis. 


Trrcwit1A (Butrichilia) umprtrEra, Swynnerton & Bak. jil., sp. nov. 

Arbor alta et vasta; foliis petiolatis impari-pinnatis 4—5-jugis, foliolis 
brevissime petiolulatis oppositis vel passim alternis oblongis vel rarius ovatis 
terminalibus ovato-oblongis superne glabris subtus fusco-pubescentibus juni- 
oribus subtomentosis nervis lateralibus patulis utrinque 15-21 ante marginem 
conjunctis basi cuneatis vel late-cuneatis apice acutis; inflorescentia paniculata, 
floribus pedicellatis, pedicellis articulatis ; bracteis oblongo-ovatis pubes- 
centibus ; calyce fere polysepalo extus pubescente lobis apice subobtusis ; 
petalis extus adpresse hirsutis liguliformi-oblongis apice obtusis circiter 3-plo 
longioribus quam latis ; filamentis ad 4 altitudinis in tubum extus glabrum 
coalitis sursum laciniosis laciniis intus hirtis laciniarum dentibus,subulatis ; 
antheris glabris; stylo erecto preecipue inferne plus minus pilis vestito, 
stigmate crasso ; ovario 3-loculari extus pilis albis vestito. 

Inter species africanas hujus generis calyce fere polysepalo et folioloram 
nervis numerosis recognoscenda. 

Hab. Melsetter District, Lower Umswirizwi, 1000 ft. ; n. 148. 

Folia 20-30 em. longa. Foliola 6°0-10 em. longa. Calyx 4:0-4°5 mm. 
longus. Petala 12-0-15-5 mm. longa, +4°5-5°0 mm. lata. Tubus stamineus 
cum laciniis +9 mm, altus. Stylus +8 mm. longus. Antheree +1°5 mm. 
longe. 

A large tree with shady foliage, growing on the banks of the river; the 
flowers were already dry, the tree having been caught evidently by the grass- 
fires when in flower ; the upper branches were bearing young fruits resembling 
those of n. 1 (7. chirindensis). 

A closely allied plant, n. 584, was obtained on the Sabi River at 1000 ft. 
on the 9th of November. It nearly agrees with the above in the structure 
of the flowers, but differs in having the leaflets obtuse. 

Allied to T. strigulosa, Welw. ; differs in the leaves having generally five 
pairs of leaflets and being subtomentose or pubescent, hardly villous, below, 
and in the shorter and broader petals. 


\ 
Trrowi1a (Butrichilia) cHIRINDENSIS, Swynnerton & Bak. fil., sp. nov. 
Arbor vasta et altissima, corona ampla, cortice levi pallide griseo, ligno 
flavo-rubescente; foliis petiolatis 2—4-jugis, foliolis breviter petiolulatis 
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oblongo-ellipticis vel obovato-ellipticis vel ellipticis basi rotundatis apice 
ssepissime rotundatis interdum retusis utrinque preter nervos glabris nervis 
lateralibus foliolorum anticorum 10-13 posticorum 6-9 superne haud pro- 
minentibus subtus prominulis, rhachi tomentosa ; paniculis axillaribus vel 
in ramis lateralibus plus minusve foliis pluries brevioribus ramiulosis ; 
floribus brevissime pedicellatis ; calyce fere polysepalo, sepalis late ovatis 
subobtusis margine ciliatis extus adpresse fusco-hirtis lamellatis ; petalis 
oblongis superne dense puberulis apice obtusis vel interdum truncatis ; fila- 
mentis usque ad medium in tubum sursum laciniosum coalitis, tubo 10-anther- 
ifero extus inferne glabro, laciniis apice 2-denticulatis intus dense villosis 
extus dorso glabris ; antheris glabris curvatis; ovario 3-loculari extus hirto ; 
stylo erecto tenuiter patenti-hirto ; stigmate sublobato capitato ; seminibus 
arillo in sicco flavo-rubro vestitis. 

Hab. Chirinda Forest, alt. 3700-4000 ft. ; n. 1. Native name ‘ Umkuhlu.” 
One of the largest forest trees. Flowers dull white. Bark smooth, light 
grey, tinged with pink. 

Arbor usque ad 40 m. attingens Sept.—Oct. florens. Folia 15-30 em. longa. 
Foliola 10-14:0 em. longa; foliolorum petioluli 4-5 mm. longi. Calyx 
+4 mm. longus. Petala +15 mm. longa, +4 mm. lata. Tubus stamineus 
cum laciniis +1°0 cm. longus. Antheree +2 mm. long. Stylus cum 
ovario vix 9 mm. longus. 

This species differs from 7. vestita, C. DC., in the nearly polysepalous 
calyx—the leaves, which are glabrous below—the less hairy style—the larger 
stigma—and the glabrous teeth of the lacinie. From 7. Stuhlmanni, Harms, 
in the broader leaflets and the nearly polysepalous and larger calyx. From 
7’. Dregei, H. Meyer, in the leaves not being acuminate at the apex. From 
T. Dregei, EB. Meyer, B oblonga, Harvey, in the longer lateral leaflets. 

N. 1119 from Bunda River, not in flower, is probably also a Trichilia. 
It is a tree growing in a patch of forest. 

“One of our finest forest trees, and with its spreading head of dark glossy 
leaves it is one of the best shade trees. It is far larger than J'richilia 
emetica, Vahl, reaching in the forest a height of 120 feet or more, with a 
trunk diameter of as much as 7 ft. 6 in. and a spread of crown of 60 ft. or 
more. ‘The timber is reddish brown in colour and easily worked, and is on 
this account a favourite with the natives, who display some skill in carving it 


into pillows, spoons, &c. The trunk usually runs up to a considerable height 
before branching.” 


The following clavis shows the position of these novelties with regard to 
their allies :— 


A. Calyx ad medium vel ultra medium 5-lobatus. Foliolorum nervis 
secundariis 8-12. 


T. Stuhlmanni, Harms. Lake Region. 
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B. Calyx ultra medium vel interdum fere ad basin lobatus. Petala 12:0- 
15°5 mm. longa. 
a. Folia demum preter nervos_ fere glabra. -Foliolorum _nervis 
secundariis 10-13. 
T. chirindensis, Swynnerton & Bak. fil. Gazaland. 
8. Folia subtus fusco-pubescentia. Foliolorum nervis secundariis 
numerosis (18-21). 
T. umbrijera, Swynnerton & Bak. fil. Gazaland. 
C. Calyx obtuse 5-dentatus. Foliolorum nervis secundariis 9-12. Petala 
circiter 7 mm. longa (fide C. DC.). 
T. Dregei, EZ. Meyer. Port Natal. 
D. Calyx profunde obtuse 5-dentatus. Folia subtus subdense pilosa. 
Foliolorum nervis secundariis +12. Petala 10-13 mm. longa. 
T. emetica, Vuhl. Nile Land, Upper Guinea, Mozambique 
District, Arabia. 


Loyoa Swyynerronu, EL. G. Baker, sp. nov. (PI. 8.) 

Arbor excelsa ramulis cortice cinereo tectis ; foliis 3-8-jugis (seepissime 
6-8), rhachi angulari tenuiter pubescente, foliolis suboppositis vel oppositis. 
subcoriaceis inzequilateraliter oblongis apice subacuminatis apice ipso obtusis 
basi cuneatis in petiolulum attenuatis utrinque glabris superne nitidis nervis 
lateralibus numerosis supra paullulo prominulis subtus prominulis ; inflores- 
centia paniculata in statu juvenili fusco-pubescente ramulis dichotome 
ramulosis, pedicellis brevibus ; calyce brevi e sepalis 4 suborbicularibus 
imbricatis composito ; petalis albis ovali-oblongis concavis ; tubo stamineo 
extus glabro margine in crenas bifidas cum filamentis alternantibus exeunte ; 
antheris 8 in summo tubo stamineo insertis; ovario disco intra tubum 
stamineum circumdato; stylo brevi, stigmate discoideo capitate ; fructu 
capsulari columna centrali quadrangulari 4-valvi, seminibus alatis. 

Hab. Chirinda Forest, 3700-4000 ft. ; n. 16. 

“Brown Mahogany ” of settlers. The largest, excepting perhaps Khaya 
nyasica, of the Chirinda trees. Flowers white. 

Arbor usque ad 50 m. alt. attingens. Folia 15-30 em. longa. Foliola 
6°5-10°0 em. longa, foliolorum petioluli 3-7 mm. longi. Calyx 10-15 mm. 
longus. Petala 3°0-3°5 mm. longa, +2°0 mm. lata. Tubus stamineus 
+2-) mm. altus. Antheree vix 1 mm. longee. Semina cum alis 3°5-4°5 cm. 
longa. Capsula + 5 em. longa. 

The staminal tube bears at its apex 8 bitid crenations. The 8 stamens 
alternate with these crenations, the filaments are considerably shorter than 
the anthers. The 4-valved capsule has generally two perfect seeds in each 
cell. The seeds are long-winged above. 

“A huge tree attaining occasionally a height of 160 feet, and strongly 
resembling Khaya nyasica, Stapf, in its habit of growth, its bark and general 
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appearance. It usually runs up straight to 90 ft. or so before commencing 
to branch, and never attains quite the same girth, the largest specimen I have 
seen measuring barely 8 ft. in diameter. Diameters of 4-6 ft. are not 
uncommon. Bark light grey, smooth but often much laminated, and lacking 
the bitter taste of Khaya nyasica. Red where cut. Heartwood a deep grey- 
brown in colour, sapwood dull whitish. The timber is handsome, but fre- 
quently cross-grained and difficult to work. It has been used a great deal 
locally for outdoor work, being very durable and untouched by insects. The 
crown of the tree is frequently not very large in proportion to its height. 
The foliage where exposed to sunlight is dark green and glossy, and the 
young leaves are pale green. The trees are in full bloom in January. So 
far as I know at present, the tree grows only in Chirinda, where it prefers 
well-drained slopes to banks of streams.” 


Kuaya nyasica, Stapf MS. in Herb. Kew, sp. nov. 

Khaya senegalensis, A. Juss.; Oliver in Fl. Trop. Afr. i. 338, quoad 
plantam mossambicensem. 

Arbor vasta, ligno duro rubescente (sec. cl. detectorem), ramis erecto-patulis 
imprimis apicem versus foliosis ; foliis paripinnatis 3—5-jJugis foliolis seepissime 
oblongis latioribus quam in K. senegalensis apicem versus subito attenuatis 
marginibus subparallelis, petiolulis longioribus ; floribus albis paniculatis ; 
stigmate breviter cylindrico apice subconico; stylo brevi, tubo stamineo 
non constricto. 

Hab. Lower Umswirizwi River and Chirinda Forest; n. 15. 

Chindao name, “ Muwawa.” Singuni name, ‘* Umbaba.” 

Arbor usque ad 45 m. alt. attingens, trunco ad basin sepe +3 m. diam. 
Folia 15-320 em. longa. Foliola +4:3-11°5 em. longa, 2°4-4-0 cm. lata. 
Calyx 1:0-1'4 mm. longus. Petala +3:0-4-0 mm. longa. Tubus stamineus 
3°0-3°5 mm. longus. 

This species differs from the plant figured by Guillemin and Perrottet in 
their Fl. Seneg. t. 34, by the leaves being more generally oblong and more 
abruptly attenuate at the apex, the longer petiolules and shorter style. The 
flowers of Perrottet n. 130 will be found on dissection to differ in certain 
particulars from the structure of the plant as figured. 

Distrib. Mozambique, Nyasaland. 

“A huge tree attaining a height of 150 ft. or more, and exceptionally a 
diameter of 15 ft.; one that I measured in the Inyamkuwha forest patch 
having attained this diameter at 8 ft. from the ground just above the buttresses. 
Diameters of 5-8 ft. are not uncommon. The trunk is almost invariably 
very straight, and runs up to a considerable height before branching ; the 
young saplings have much the appearance of young Castilloa elastica. 
Bark light grey, thick, smooth or laminated, astringent in taste, reminding 
one of quinine, hence the native name “ Umbaba,’” meaning to be bitter, 
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Timber red in colour with a handsome grain, hard, but fairly easily worked 
and weathers well above ground. It is untouched by Bostrychide or termites, 
and has a probably ill-founded reputation for durability below ground. The 
tree makes an enormous crown of handsome glossy foliage, and is usually to 
no great extent deciduous and by no means a favourite with locusts. The 
old trees are in full bloom at the commencement of November, and the fruits 
commence to ripen at the end of the following September, continuing to fall 
till December and littering the ground for some distance in every direction. 
The seeds are crushed and boiled by the natives, the resulting oil, which is 
said to have a bitter taste, is rubbed by them into their hair to kill vermin.” 


OLACINEA. 


XIMENIA AMERICANA, Linn. Sp. Pl. 1193. 

Open spaces near Chirinda, 3500 ft.; in fl. Oct.; n. 175. Beira open 
woods, 100 ft. ; in fr. Dec. ; n. 1128. 

A specimen from §S. Umtali, n. 6619, is closely allied, but is somewhat 
pubescent. 

Distrib. Widely distributed. 


ApopyTEs piwipiaTa, L. Mey. ex Bernh. in Linnea, xii. (1838) 136. 
Kloof near Chirinda, 3800 ft. ; n. 184. 

Distrib. South Africa, Lower Guinea, Nile Land. 

Ovax STuHLMANNI, Engler in Notizbl. K. Bot. Garten, Berl. ii. 283. 
Boka, Lower Buzi, 100 ft.; in fr. Dec.; n. 1196. A large sbrub on 


limestone. 
Distrib. Lourengo Marques. 


OPILIA AMENTACEA, Rowb. Pl. Coromandel, 1. 31, t. 158. 

Sabi River at about 1000 ft.; in fl. Nov.; n. 1204. <A climbing shrub 
with yellow flowers. 

Distrib. Widely distributed. 

PYRENACANTHA KAMASSANA, Baill. Adansonia, x. (1872) 272. 

Madanda Forest, 400 ft.; in fr. Dec. ; n. 2067. A climber on the ant- 


heaps at Ancate. 
Distrib. Mozambique District. 


\ ILICINE &. 


Intex urris, Radl. in Act. Congr. Bot. Anvers (1887) 172. 
Mt. Pene, 7000 ft. ; in fl. Oct.; n. 6210. 
Distrib. South Africa, Mozambique District, Madagascar. 
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CELASTRINEA. 


GyYMNOSPORIA SENEGALENSIS, Loes. in Bull. Herb. Boiss. iv. 430. 
Upper Buzi at 3500 ft.; in fl. May; n. 2069. A large thorny shrub 
with pale greenish flowers. 


Distrib. Widely distributed in Tropical Africa. 


G. BuXIFOLIA, Szyszyl. in Rozpr. Spraw. Akad. Umiej. Krak. xviii- 
(1888) 34. 

Mt. Maruma, 3500 ft. ; in fl. Sept. ; n. 2068. <A large thorny shrub with 
pale greenish flowers. 

Distrib. South Africa, Mozambique District. 


CELASTRUS MOSSAMBICENSIS, Alotzsch in Peters Mossamb. Bot. i. 112. 

Chikore Hills, 3500 ft.; in fl. April; n. 185. A low plant with white 
flowers. N. 185 agrees with Celastrus rubra, Herb. Sonder, which was 
referred by Prof. Oliver (FI. Trop. Afr. i. 362) to Celastrus mossambicensis, 
Klotzsch. 

Distrib. Mozambique District. 


C. conctnnus, V. £. Brown in Kew Bull. 1906, 16. 

Chirinda outskirts, 3700-4000 ft.; in fl. & fr. Oct.; n. 118. A thorny 
shrub with white petals, pink and green sepals, and red berries. 

Distrib. Natal. 


CaTHA EDULIS, Yorsk. Fl. Atg.-Arab. 63. 

Chipete outskirts, 3800 ft.; in fl. April; n. 102. 

“Chirinda Redwood.” One of the largest forest trees, very rough-barked ; 
timber red, handsome. Far commoner in Chipete than in Chirinda, where 
I know only of one of the large specimens. These flowers (white) are from 
young trees which have sprung up and are growing rapidly on the sheltered 
face of Chipete, and which, by comparison of bark, leaves and small seedlings 
with seeds attached, I believe to be identical with the large specimens inside 
Chipete. 

Chirinda Forest, 3700-4000 ft.; in fl. May; n. 102. Near Chirinda, 
3500 ft.; in fr. Oct.; n. 1342. A smallish tree with creamy white flowers. 
and red durable timber. Chindao name, ‘* Mutsawhari.” 

Kurumadzi, Jihu, 2000 ft.; in fl. Aug. ; n. 1341. 

Inistrib. Nile Land, Nyasaland, German East Africa. 


PrEROCELASTRUS ROSTRATUS, Walp. Rep. i. 535. 
Mt. Pene Forest, 6500 ft.; in fl. Sept.; n. 1301.  Chimanimani Mts., 


7000 ft. ; in fl. Sept. ; n. 1302. A tree with pale greenish or creamy flowers.. 
Distrib. South Africa. 
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ELZODENDRON CaPeNse, Ecklon & Zeyher, Enum. 127. 

Chikore, 3600 ft.; in fl. March; n. 167. Chirinda outskirts, 3700— 
4000 ft.; in fl. Oct.; n. 1174. 

Distrib. South Africa. 


HIPPocRATEA OBTUSIFOLIA, Roxb. Hort. Beng. 5. 
Sabi River at about 1000 ft. ; in fl. Nov., n. 1200 PS MUEP IN Ove Ie bea, 
Instrib. Widely distributed in Africa and also in India. 


RHAMNACEA. 


ZizYPHUS MUCRONATA, Willd. Enum. Hort. Berol. 25s 

Bumbo, 400 ft. ; in fl. Dec. ; n. 1047. Gambadziya River, 3300 ft.; in 
fr. May; n. 1385. Kurumadzi; in bud Noy.; n. 2069a. Umvumvumvu 
River, 4000 ft. ; in fr. April; n. 2070. Chindao name, “ Chinanga.”’ 

Distrib. Widely distributed in Tropical and South Africa. 


BERCHEMIA DISCOLOR, Hemsley in Oliver, Fl. Trop. Afr. i. 381. 

Chibabava, Lower Buzi, 400 ft. ; in fl. Dec., n. 1340; and in bud Dec., 
n. 1409. A fairly large tree. Sabi River, 1000 ft.; in fl. Nov.; n. 1215. 
Chindao name, “‘ Munye.” 

Distrib. Mozambique District, Amboland. 


RHAMNUS PRINOIDES, L’? Hérit. Sert. Angl. 6, t. 9. 

Chipete outskirts, 3800 ft. ; in fr. May ; n. 428. A large shrub with red 
fruits and whitish flowers. 

Distrib. Nile Land, South Africa, German East Africa, Natal. 


Puytica panicuLata, Willd. Sp. Pl. i. 1112. 
Chimanimani Mts., 7000 ft. ; in fr. Sept. ; n. 632 a. 
Distrib. South Africa, Natal. 


CoLUBRINA ASIATICA, Brongn. in Ann. Sci. Nat. sér. 1, x. (1827) 369. 

Beira beach ; in fr. Dec. ; n. 1127. 

Distrib. Mozambique. Common throughout Tropical Asia, but has not 
been recorded from Natal. 


Heurus mysracinus, EL. Meyer, ea Steud. Nom. ed. II. i. 742. 
Chirinda outskirts, 3700-4000 ft. ; in fl. & fr. May sen. 217, 
Distrib. Nile Land, German East Africa, Uganda. 


Govanta LoNerspicata, Engler in Pflanzenwelt Ost-Afr. C. 256, ex 


descript. 
Chirinda Forest, 3700-4000 ft.; in fl. April; n. 96. A large woody 
climber with flowers very attractive to sun-birds. 


Distrib. Mozambique District. 
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Lastopiscus Honran, Engler, Jahrb. xl. (1908) 551. 

Chirinda Forest, 8700-4000 ft.; in fl. & fr. Oct., n. 121; and in young 
fr. Dec., n. 6227. A shrub 7-8 ft. high. Perianth green; anthers dull 
orange ; pistil and dise pale yellowish. 

Boka, Lower Buzi; in fr. Dec. ; n. 1038. A large shrub on limestone. 
This species is only known to me from the description ; the specimens agree 
except in the more glabrous character of the inflorescence. 

Distrib. Zanzibar Coast Region. 


AMPELIDEZ. 


AMPELOCISSUS MOSSAMBICENSIS, Planch. in Journ. Vigne Am. (1885) 49 ; 
in DC. Monogr. Phan. v. 392. 

Jihu rise, between Zona and Kurumadzi, 2400 ft.; n. 223. Also Jihu ; 
n. 1371. Madanda Forest at about 400 ft.; n.1372. A grape vine common 
in the Jihu, and hardly less so in portions of the higher veldt. 

Distrib. Mozambique District. 


MISSUS ROTUNDIFOLIA, Vahl, Symb. iui. 19. 

Sabi River, 1000 ft.; in bud Nov. ; n. 2071. Boka, Lower Buzi, 100 ft.; 
in young fr. Dec.; n. 2072. A large fleshy climber with whitish flowers. 

Distrib. Arabia, Nile Land, Mozambique District. 


C. INTEGRIFOLIA, Planch. in DC. Monogr. Phan. v. 483. 

Vitis integrifolia, Baker in Oliver, Fl. Trop. Afr. i. 391. 

Kurumadzi River, Jihu, 2000 ft.; in bud Nov.; n. 2073. Chibabava, 
Lower Buzi, 400 ft.; n. 2075. Umswirizwi River, 1000 ft.; in bud Noy. ; 
n. 2074. A ‘climber. 

Dnstrib. Mozambique District. 


C. Bucuanant, Planch. in DC. Monogr. Phan. vy. 601. 

Kurumadzi River, Jihu, 2000 ft. ; in fl. Nov. ; n. 1377. Chipete, 3800 ft. ; 
in fr. March; n. 231. A common climber. 

Distrib. Nyasaland. 


C. zomBENsIs, Gilg § Brandt, MS. in Herb. Kew., comb. nov. 

Vitis zombensis, Baker in Kew Bull. 1898, 302. 

Grass veldt near Chirinda, 8500 ft.; in fr. Sept.; n. 194. A low up- 
standing plant 2-3 ft., with purple-black edible fruits, ripe in December. 
This is a form in which the leaves are distinctly more serrate than in the type. 

Distrib. Nyasaland. . 


RHoIcissus CAPENSIS, Planch. in DC. Monogr. Phan. v. 463. 

Chirinda outskirts, 3700-4000 ft.; in fl. Nov.; n. 1370. Mt. Maruma,, 
3500 ft.; in bud Sept.; n. 1378. Chikore Hills, 3700-4000 ft ; in bud 
Nov.: n. L376. 

Distrib. Natal, Cape, German Hast Africa. 
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RHOICISSUS CUNEIFOLIA, Planch. in DC. Monogr. Phan. v. 466. 

Near Chirinda, 3800 ft. ; in bud Nov. ; n. 221. Chindao name, ‘ Chidza- 
mahausi.” 

Distrib. Natal, South Africa. 

A shrub with trailing twigs and small edible fruits, common in long grass 
about Chirinda and noticed in the somewhat denser bush about Maruma. 
It occurs in the Jihu even in the dense bush, but is less common than 
R. sansibarensis, Gilg. The roots take the form of long, hard tubers, and 
are a great obstacle to the plough, greatly increasing the cost of cultivation 
when present. These roots are pounded up by the natives and mixed with 
meat to form a thin porridge for pains in the chest. 


R. rHomBoIwEA, Planch. in DC. Monogr. Phan. v. 467. 

Mt. Pene Forest, 6500-7000 ft.; n. 1382. Chimanimani Mts., 7000 ft. ; 
n. 1381. Chirinda Forest outskirts, 3700 ft.; in fr. Oct.; n.92. A grape 
vine common in forest outskirts. 


Distrib. Natal. 


R. SANSIBARENSIS, Gilg in Engler, Glied. Veg. Usamb. [Abh. Preuss. Akad. 
Wiss. (1895)] 53; in Engler, Pflanzenwelt Ost-Afr. C. 257. 

Madanda Forest, 4000 ft.; in bud Dec.; n. 1374. Jihu rise, between 
Zona and Kurumadzi; in bud Jan.; n. 222. Lusitu River at about 3000 ft. ; 
in fr. April; n. 1380. N.1375 from Kurumadzi, and n. 1379 from Umyvum-- 
yumvyu, are allied to the above. Chindao name, ‘ Chidzamahausi.” 

Distrib. Mozambique District. ‘“ Very common throughoat Jihu even in 
denser bush, mostly as a dense rounded shrub with trailing branches, but 
when it gets the chance often throwing these trailers on to some tree stronger 
than itself and ascending to a height of as much as 40 ft. Flowers nearly 
over on Noy. 21st, a few fruits then already ripe (black), but numbers of 
shrubs still only in bud. Noted at Arucate on the ant-heaps and in the- 


Inyamadzi Valley.” 


SAPINDACE i. 


The collection contains Cardiospermum Halicacabum, Linn., from 
Chibabava ; Paullinia pinnata, Linn., from Chibabava and banks of Lower 
Umswirizwi ; and Dodonea viscosa, Jacq., from Nyahodi River. 


PuIALopiscus pLuRIUGATUS, Radl. in Sitz. Math.-Phys. Akad. Muench. xx. 
1890) 263. 4 
Chibabava, Lower Buzi; in fr. Dec., n. 582; and in bud Dec., n. 1037. 
A large shady tree with handsome clusters of bright Rink fruits, making a 
great show ata distance. Chindao name, “ Masadema. 


Distrib. Angola. 
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ALLOPHYLLUS CHIRINDENSIS, 7. G. Baker, sp. nov. 

Arbuscula ramulis nodulosis cortice griseo tectis ; foliis manifeste petiolatis, 
petiolo sparsissime pilosulo superne leviter canaliculato, foliolis papyraceis 
oblongis vel obovato-oblongis vel lateralibus oblique ovato-oblongis inter- 
medio basin versus sensim longe cuneato-angustato_apice acuminatis apice 
ipso obtusis lateralibus basi cuneatis omnibus in parte $ superiore grosse 
crenato-serratis utrinque glabris subtus costarum axillis pubescentibus ex- 
emptis nervis venisque utrinque sequaliter prominentibus venis reticulatis ; 
inflorescentia pseudo-paniculata foliis seepe semizequali; floribus brevi- 
pedicellatis pro genere mediocribus semper in cymulas 2—5-floras pedicellatas 
inferne remotas superne approximatas dispositis, rhachi pedicellis calycibus- 
que pilosulis ; floribus generis; baccis (sec cl. detectorem) rubris. 

Hab. Common in Chirinda Forest. 2700-4000 ft. ; n. 112. 

Arbuscula. Petiolus 6°0-7°5 em. longus. oliola lateralia 11-0-13-0 em. 
longa, 4°5-5°8 cm. lata, intermedia 15°0-18°0 cm. longa. Pedicelli 1-0- 
2:0 mm. longi. Calyx + 1°5 mm. longus. 

A small tree with white flowers and red berries. 

Allied to A, Welwitschi, Gilg ; differs by the cuneate base of the lateral 
leaflets and the large flowers. 


LECANIODISCUS FRAXINIFOLIA, Baker in Oliver, Fl. Trop. Afr. i. 429. 

Madanda Forest at about 400 ft.; in fl. Dec.; n. 524. A large shady 
tree. Flowers light green with pale yellow anthers. Singuni name, “ Um- 
talala.” Chibabava, Lower Buzi, 400 ft.; in fl. Nov., n. 524a; and in fi. 
Déc., 2. 1398: 

Distrib. Mozambique District. 


BrrsaMa Swynnervrontl, Bak. sil. in Journ, Bot. xlv. (1907) 14. 

Chipete Forest Patch, 3800 ft.; in fl. Dec.; n. 9. A fair sized forest 
itree. Flowers purplish pink. 

Distrib. Melsetter. 


3B. Nyassa, Bak. fil. 1. c. 19, forma. ; 

Jilu, Lower Zona, in fl. Nov.; n. 40. Chindao name, “ Munya Lawa.” 
-A medium sized tree of the kloofs and thickets. Jihu District, near Chin- 
yika, 2000 ft. ; in fl. Nov.; n. 1369. 

Distrib. Nyasaland. 


ANACARDIACE. 


HEERIA INsIGNIS, O. Kuntze, Rev. Gen. 152. 


Beira Beach sea-level; in fr. Dec.; n. 554. A large shrub with milky 
datex. 


Distrib. Widely distributed in Tropical Africa, 
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Var. RETICULATA, Bak. fil. in Journ. Bot. xxxvii. (1899) 428. 

Between Mt. Pene and Haroni River, 6000 ft. ; in fr. Sept.; n. 680. A 
shrub with milky latex and black fruits, scattered here and there in long grass. 

Distrib. Rhodesia. : 

A Engler in Sitzb. Akad. Berlin, ii. (1896) 891, raises this to specific 
rank, 


Ruus Tomentosa, Linn. Sp. Pl. 266. 
Melsetter, 6000 ft.; in fl. Sept. ; n. 667. 
Distrib. Cape, Transvaal. 


R. tucwpa, Linn. Sp. Pl. 267. 

Chimanimani Forests, 6500 ft.; in fl. and young fr. Sept.; n. 635. A 
small-leaved shrub occasionally becoming a small tree, very common in 
Chimanimani forest patches. 

INstrib. Natal, South Africa. 


RuuSs CHIRINDENSIS, 7. G. Baker, sp. nov. 

Frutex ramulis purpureis subfulvo- vel fusco-pubescentibus ; petiolo foliola 
lateralia vix equante ; foliolis ovato-lanceolatis acuminatis basi late cuneatis 
subsessilibuis vel in petiolulum brevem contractis margine integris vel undu- 
latis nervis lateralibus tenuibus arcuatim patentibus utrinque prominulis 
demum glapbris subtus pallidioribus costa superne prominente; paniculis 
axillaribus et terminalibus multiramosis cinereo- vel fusco-pubescentibus 
multifloris ; bracteolis minutis ; pedicellis tenuissimis ; floribus inter minores 
generis ; calycis segmentis ovatis obtusis ; petalis quam sepalis 2-3-plo 
longioribus ovatis ; staminibus quam petalis brevioribus ; drupis subglobosis 
glabris. 

Hab. Kloof near Chirinda, 3800 ft. ; n. 168. 

Foliorum petiolus 3°0-4:0 em. longus ; foliola lateralia 3-0-6°0 cm, longa, 
1°8-2°5 em. lata, intermedium 8:0-10-0 em. longum. Sepala 0°5 mm. longa. 
Petala + 1:5 mm. longa, vix 1 mm. lata. 

The distinguishing features of this shrub are the trifoliolate, ovate, acuminate. 
leaflets and the axillary and terminal, many-branched, pubescent panicles of 
small flowers. Allied to R. glutinosa, Hochst. ; it differs from it by the laxer 
panicle, and from f. huillensis, Engler, var. acutifoliata, Engler, by the larger 


leaves which are at length glabrous. 


The following clavis indicates the position of this plant :— 


a. Rami dense subfulvo-pubescentes. Foliola apice acuminata, Calycis 
segmenta + 0°5 mm. longa. 
Rhus chirindensis, H. G. Baker. 
LINN. JOURN.—BOTANY, VOL. XL. 
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8. Rami glabri. Foliola apice acuminata. Calycis segmenta vix 0°5 mm. 
longa. 
Rhus levigata, Linn. 
y. Ramuli pilosi. Foliola apice acuta vel acuminata. Calycis segmenta 
1:0 mm. longa. 


Rhus glutinosa, Hochst. 


Ruus Sonpsri, Engler in DC. Monogr. Phan. iv. 435. 

Near Chirinda, alt. 3500 ft.; in fl. & fr. Oct.; n. 174. Chipete Forest 
Patch, alt. 3800 ft.; in fl. Oct.; n. 174a. A shrub with small greenish- 
yellow flowers. Also perhaps specimens from Chipetzana source at 4000 ft. 

Var. PILosa, Engler ; Melsetter, alt. 6000 ft. ; n. 6165. 

Distrib. Natal, Transvaal, Caffraria. 


ODINA EDULIS, Sond. in Harv. & Sond. Fl. Cap. 1. 503. 

Near Chirinda, 3800 ft. ; in fl. and fr. Oct.; n. 441. Madanda Forest at 
about 400 ft. ; in fr. Dec. ; n. 1034. A somewhat large tree, growing both 
in dense rubber forests and in more open ant-heap bush at Ancate. 

Distrib. South Africa, Natal. 


O. SruntMaAnnNI, Lingl. Pflanzenwelt Ost-Afr. C. 244. 

Madanda Forest, 400 ft.; in fr. Dec.; n. 1754. Sabi River, 1000 ft. ; 
if NOV. mn. b205, 

Distrib. Mozambique District. 


SCLEROCARYA CAFFRA, Sond. in Linnea, xxiii. (1850) 26. 

Sabi River ; in fr. Nov. ; n.1210. Chindao name, “ Munganu.” A large 
tree with large edible fruits. 

Distrib. Natal, Transvaal, Mozambique District, Madagascar. 


CONNARACEA. 


AGELHA NITIDA, Solander, ex Planch. in Linnea, xxiii. (1850) 437. 

Maruma Forest Patch, 3500 ft.; in fl. Oct. ; n. 640. Chirinda, 3800 ft. ; 
in fl. Oct., in fr. Feb. ; nn. 228 & 2284. A large woody vine with white, 
sweet-scented flowers. 

Distrib. Upper Guinea. 


CNESTIS NATALENSIS, Planch. § Sond. ex Harv. § Sond. Fl. Cap. i. 528. 

Maruma Forest Patch, 3700 ft.; in fl. Oct., n. 682; in fr. Sept., n. 1348. 
Near Chirinda, 3700-4000 ft.; in fl. Dec.; n. 166. Chindao name, 
“Musunzi.” A large woody climber occurring in Chirinda (outskirts), 
Chipete and the glens and patches of trees in the neighbourhood, also 
the Maruma Forest Patch. 

Distrib. Natal. 
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LEGUMINOSA. 


The following commoner species are in the collection :—Argyrolobium 
Andrewsianum, Steud., from Chirinda, Kurumadzi, and Melsetter ; Sesbania 
punctata, DC., from Chibabava ; Zornia tetraphylla, Michx., from Chirinda ; 
Desmodium latifolium, DC., from Chirinda ; D. gangeticum, DO., from 
Madanda Forest; D. Scalpe, DC., from Chirinda; Pseudarthria Hookeri, 
Wight & Arn., from Chirinda, &e. ; Alysicarpus rugosus, DC., from Umtefu, 
Lower Buzi ; Abrus precatorius, Linn., from Beira ; Glycine javanica, Linn., 
from Chirinda ; Dumasia villosa, DC., from Chipete Forest ; Canavalia obtusi- 


folia, Linn., from Beira; C. ensiformis, DC., from Chirinda; /riosema 


cajanoides, Hook. fil., from Chirinda and Chikore Hills ; Swartzia madagas- 
cariensis, Desy., from 8. Umtali and Umvumvumvyu; Cassia occidentalis, 
Linn., from Chibabava ; C. mimosoides, Linn., from Chirinda and Lower 
Umswirizwi River; Yamarindus indicus, Linn., from Chibabava; Burkea 


africana, Benth., from Chirinda ; Mimosa asperata, Linn., from Chibabava. 


LOTONONIS ARISTATA, Schinz, var. GAZENSIS, EL. G. Baker, var. nov. 

Rami teretes erecti. Folia quam in typo minora, anguste oblonga vel 
anguste lanceolata, basi attenuata, apice obtusiuscula et longe aristata. Flores 
in racemos plurifloros dispositi vel solitarii. ; 

Hab. Chimanimani Mts., 7000 ft. ; in fl. Sept.; n. 1418. S.H. Rhodesia, 
Melsetter, 6000 ft.; in fl. Oct. ; n. 6196. 

The type was described by Dr. Schinz in Bull. Herb. Boiss. vii. (1899) 32, 
from Houtbosch and Barberton in the Transvaal. 

Folia 10-15 mm. longa, 2°0-3°5 mm. lata. 

In Medley Wood’s List of the Flora of Natal, 17 species of Lotononis are 


stated to occur in that Colony. 


JROTALARIA (Oliganthee) GazEnsis, G. 4. Baker, sp. nov. 

Frutex ramis ramulisque teretibus tenuiter pubescentibus ; foliis medio- 
criter petiolatis trifoliolatis, foliolis oblanceolatis vel oblongo-oblanceolatis 
apice rotundatis et mucronatis basi longe cuneatis junioribus utrinque 
pubescentibus adultioribus demum superne glabris subtus strigoso-pubes- 
centibus costa centrali subtus conspicua superne impressa ; stipulis minimis 
quam petiolis multoties brevioribus ; floribus apicem versus ramulorum dispo- 
sitis paucis ; pedicellis tenuibus pubescentibus bracteolis 2 minimis suffultis ; 
calycis segmentis lanceolatis quam tubo longioribus ; floribus (sec. el. detec- 
torem) luteis ; vexillo quam calyce longiore basi unguiculato ; alis oblongis 
basi unguiculatis ; carina dorso rotundata apice acuta; ovario basi stipitato 
multiovulato ; legumine extus dense pilis fulvis obtecto quam calyce 3—4-plo 
longiore. . 

Hab. Nyahodi River at about 5000 ft. ; in fl. & fr. April ; n. ae 

, E 
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“ A small shrub with yellow flowers.” 

Foliola intermedia usque ad 22 mm. longa ; lateralia 10 15 mm. longa. 
Calyx 7-8 mm. longus, segmenta + 5°0 mm. longa. Vexillum + 1 cm. 
longum. Ale + 1:0 cm. longe. Carina +1 cm. longa. Legumen 20— 
22 mm. longum. 

Differs from C. Forbesiit, Baker, by the carina being not long-rostrate at 
the apex. 

The distinguishing characteristics of this species are the trifoliolate leaves 
with oblanceolate leaflets, the comparatively few flowers, the yellow petals, 
the keel which is about 1 cm. long and dorsally rounded witha short acute 
apex, and the many-seeded oblong pods. 


OROTALARIA ELATA, Welw. ex Baker, in Oliver, Fl. Trop. Afr. i. 29. 

Near Chirinda, 3500 ft.; in fl. April; n. 373. A fair-sized shrub with 
yellow flowers. 

Distrib. Angola, Nyasaland. 


C. nEcTA, Steudel, ex A. Rich. Tent. Fl. Abyss. i. 152. 
Near Chirinda, 3800 ft. ; in fl. Nov. ; n. 365. 
Distrib. Nile Land, Mozambique District. 


C. naTaLitiaA, Meissn. in Hook. Lond. Journ. Bot. ti. (1843) 67. 

Chipete Forest Patch, 3800 ft.; in. fl. May; n. 478. Nyahodi,’River, 
5000 ft.; in fl. April; nm. 1494. A tall herb with yellow flowers. 
C. kilimandscharica, Taubert, is synonymous with this species. 

Distrib. Natal, Nyasaland, Lower Guinea, German East Africa. 


C. MOSSAMBICENSIS, Klotzsch in Peters Mossamb. Bot. i. 60, t. 10. 

Chirinda outskirts, 3700-4000 ft. ; in fl. & fr. May ; n. 479. A tall herb ; 
flowers yellow with brown stripes. This is the same as Hildebrandt n. 1392, 
from the Island of Mombassa. Closely allied plants with longer bracts are 
n. 1498 from Inyamadzi Valley, 2500 ft., and n. 397 from Chirinda,:3800,ft. 
A small bush with yellow flowers. ; 

Distrib. Mozambique District. 


PsoRALEA FOLIOSA, Oliver in Journ. Linn. Soc., Bot. xxi. (1885) 399; 
var. GAZENSIS, 7. G. Baker, var. nov. 

Caulis erectus, virgatus, cinereo- vel fusco-tomentellus, ramosus ; foliis tri- 
foliolatis foliolis oblanceolatis vel oblongo-obovatis intermediis quam lis typi 
majoribus ; calycis lobo antico longiore et angustiore. 

Melsetter District, 6000 ft. ; in fl. Sept. ; n. 1417. 

A small shrub with purple-tinted flowers, common in Northern Mel- 
setter. 
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Caulis in specimine nostro saltem 33 em. longus. Foliola 2°0-3°5 em. 
longa. Petioli 1:0-2-0 mm. longi. Calycis tubus + 3:0 mm. longus, lobi 
antici +5 mm. longi. Vexillum 8:0-9:0 mm. longum. Ale +8 mm. longe. 
Carina + 7-5 mm. longa. Semina + 3°5 mm. inne 

The type comes Secu the Leikipia Plateau, Britis Hast Africa. 


INDIGOFERA PROCERA, Schum. 5 Thonn. Beskr. Guin. Pl. 365. 
Chipetzana, 3000 ft. ; in fr. April; n. 1485. 
Liistrib. Upper Guinea, Lower Guinea, Nyasaland. 


I. ninaris, Ecklon § Zeyher, Enum. 241. 

Melsetter, 5000-6000 ft. ; in fl. Oct.; n. 6187. Northern Melsetter, 5000- 
6000 ft. ; in fl. Oct. ; n. 6189. Near Chirinda, 3500 ft. ; in fl. May ; n. 477. 

I. Wentzeliana, Harms, is either identical with this or very closely allied 
to it. J. Nyasse, Harms, is also closely allied. 

Distrib. South Africa, Natal, Transvaal, Nyasaland. 


I. HEDyANTHA, Ecklon § Zeyher, Enum. 243. 

Mt. Pene, 7000 ft. ; in fl. Sept.; n. 2094. J. Goetzei, Harms, is closely 
allied to it. 

Distrib. South Africa, mountains of Eastern Frontier, Transvaal, Nyasaland. 


I. ENDECAPHYLLA, Jacq. Jc. Rar. t. 570. 

Near Chirinda, 3800 ft. ; in fr. April, n. 371; in fr. May, n. 480. 
Distrib. Widely distributed. 

I. sangana, Harms, is closely allied to this species. 


I. EMARGINELLA, Steudel, ex Rich. Tent. Fl. Abyss. i. 184. 
Chikore Hills, 3500 ft. ; in fl. March; n. 1471. 
Distrib. Nile Land. 


J. arrecra, Hochst. ex Rich. Tent. Fl. Abyss. i. 184. 
Chikore Hills, 3500 ft.; in fl. March; n, 266. Chindao name, 


“ Mudotasikwi.” 
Very fragmentary, more material necessary to confirm this. 
vw 


Distrib. Widely distributed in Africa. 


I. Crom, V. E. Brown in Kew Bull. 1906, 101. 

Near Chirinda, 3800 ft. ; in fl. & fr. Nov., n. 262 ; in fl. & fr. April, n. 263. 
A ork with pink flowers. Glessly allied plants are n. 267 from Chikore Hills, 
and n. 1459 from Melsetter, 6000 ft. 

Distrib. Inyanga Mts. 
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Inpicorera Lyauiu, Baker in Journ. Linn. Soc., Bot. xx. (1883) 128. 

Chimanimani Mts. at 7000 ft.; in fr. Sept.; n. 1458. A large shrub in 
crags. 

Distrib. Madagascar, Nyasaland. 

Other species of Indigofera, but too fragmentary for identification, are 
n. 1460 from Northern Melsetter, and n. 1486 from Chipetzana River at 
3000 ft. 


TEPHROSIA LONGIPES, Meissner in Hook. Lond. Journ. Bot. ii. (1843) 87. 
Beira open woods, 50 ft. ; in fl. Dec. ; n. 1445. 
Distrib. South Africa, Natal. 


T. GRANDIFLORA, Persoon, Syn. ti. 329. 
Chirinda, 3800 ft.; in fl. & fr. April; n. 369. A herb growing in short grass. 
Distrib. South Africa, Natal. 


T. purpuREA, Persoon, Syn. ii. 329. 
Chibabava, Lower Buzi, 400 ft.; in fr. Nov.; n. 1444. 
Mnstrib. Widely distributed. 


T. Nyasm, Baker fil. in Trans. Linn. Soc. ser. 2, Bot. iv. (1894) 9. 
Chimanimani Mts. at 7000 ft. ; in fl. Sept.; n. 1464. A large shrub in 
the crags. 


Distrib. Nyasaland. 


Munpuiea suserosa, Benth. in Mig. Pl. Jungh. 248. 

Beira open woods; in fr. Dec.; n. 1423. Sabi River, 1000 ft.; in fl. ; 
n. 1453. 

Distrib. Widely distributed in Africa. Also in India. 


Mitterria Srunnmanni, Taub. in Engler, Pflanzenw. Ost-Afr. Cs 
(1895) 212. 

Arbor parva. Cortex externus, spe papyraceus, aurantiacus. Ramuli et 
foliola primo pubescentes, mox glaberrimi. Alabastra lenticularia. Folia 
20-30 em. ; foliola 7-9, ovali-obcordata, 9-10 cm. longa, chartacea, subtus 
pallida, basi obtusa vel rotundata, venis 7-10-jugis regularibus rectis, 
ascendentibas subtus prominentibus, stipellis magnis petiolulos sepe equan- 
tibus. Panicula terminalis, angusta, simplex, 20-35 cm. longa, rhachi 
ramisque superne pubescentibus. Flores in ramis 3-4 cm. longis secus 
rhachin laxe dispositis, ebracteolatis, singulatim racemose orti. Calyx 
campanulatus, pubescens, 12 mm. longus, lobis ovatis tandem reflexis, 
supremo 5 mm. longo emarginato, aliis 3 paullo minoribus, pedicello eequi- 
longus ; corolla 25 mm. longa, glabra, ceerulea vel dilute purpurea; vexillum 
lingolatum, ovatum, basi cordatum, auriculatum, ale et carina eequilongee ; 
stamina diadelphia ; ovarium stipitatum, sericeum, 4—5-ovulatum. Legumen 
in specimine nostro deest. 
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Hab. Zona River, Jihu, 2000 ft. ; fl. Nov.; n. 146. Lower Zona; fi. 
Noy. ; n. 145. Kurumadzi, Jihu; fl. Nov.; n. 1396. Chibabava, Lower 
Buzi ; 400 ft.; n. 1428. <A tree with birch-like papery bark and purplish- 
blue flowers. 

Mr. Dunn, to whom this plant was referred, was at first inclined to 
regard it as an undescribed species, but subsequently, after haying seen 
material from the Berlin Herbarium, he considers it to be M. Stuhlmannii, 
and originally described from Mozambique. We have, however, included 
Mr. Dunn’s description as the original account is somewhat meagre. 


SCHEFFLERODENDRON GAZENSE, EL. G. Baker, sp. nov. (Pl. Q. figs. 6-7.) 

Arbor altissima (sec. el. detectorem), foliis petiolatis imparipinnatis glabris 
vel subglabris eglandulosis, petiolo communi tenui, foliolis 5-7 brevissime 
petiolulatis alternis oblongis vel oblongo-oblanzeolatis vel oblongo-ovatis apice 
acuminatis basi cuneatis vel rotundatis ; racemis multifloris laxis solitariis, 
rhachi ferrugineo-tomentosa angulata, bracteis brevibus squamiformibus, 
pedicellis tenuibus bracteis 3-5-plo longioribus, bracteolis ad basin calycis 
brevibus quam tubo calycis 3-3-plo brevioribus ; calyce ferrugineo-iomentoso 
dentibus 5; corolla calycem excedente, vexillo extus demum glabro carinz 
subzequilongo, alis carinee subsequilongis, carina basin unguiculata navicu- 
lariformi, ovario pauciovulato breviter stipitato preecipue basin versus 
strigoso-piloso lineari, stylo glabro; legumine sublignoso glabro circiter 
2-spermo. 

Hab. Chirinda Forest, alt. 3700-4000 ft.; n. 13. In fl. Oct. 1905. 

Chindao name, “ Mushamba.” One of the largest forest trees, with ochra- 
ceous yellow bark and very hard, heavy, whitish timber. Flowers white, the 
centre of the vexillum green. Buds strongly tinged with pink. Beans 
probably poisonous. 

Petiolus communis 5-7 cm. longus. Petioluli + 3 mm. longi. Foliola 
(antica) 60-75 mm. longa, 20-30 mm. lata, (postica) 45-55 mm. longa, 
20-25 mm. lata. Racemi 6-9cm. longi. Pedicelli 6-8 mm. longi. Bracteze 
ad basin pedicelli 2°5-3°0 mm. long. Bracteole ad basin calycis + 2°5 mm. 
longe. Calyx totus 6-7 mm. longus, tubus +5 mm. longus, dentes +2 mm. 
longi. Vexillum +16-18 mm. longum. Alee +17-18 mm. long. Carina 
+ 16-17 mm. longa. a 

This plant is certainly congeneric with Scheffler no. 6, from Kibwesi, 
distributed from Berlin as Schefflerodendron usambarense, Harms. It differs 
from Dr. Harms’s description of Schejlerodendron in being eglandular and 
in the ovary being shortly and broadly stipitate, but the leaflets are alternate 
and the pod is + 2-seeded and dehisces. Dalbergia brevicaudata, Vatke, is also 
an ally, but the leaflets are broader. . 

In certain genera of Leguminose, as, for instance, Crotalaria, the ovary is 


sometimes sessile, sometimes more or less stipitate. 
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JEscHyNoMENE (Ochopodium) Gazensis, L. G. Baker, sp. nov. 

Frutex ramosus, superne glandulosus ; stipulis lanceolatis striatis basifixis 
cuspidatis petiolum 3—4-plo superantibus ; foliis brevissime petiolatis, foliolis 
sepissime 8-11-jugis parviusculis lineari-oblongis apice mucronatis glabris ; 
racemis axillaribus laxis paucifloris, pedicellis gracilibus setuloso-glandulosis, 
floribus (sec. cl. detectorem) flavis mediocribus ; bracteis parvis, prophyllis 2 
ad pedicelli apicem insertis glabris oblongis acutis; calycis labio superiore 
glabro quam inferiore paullo breviore ; vexillo calycem fere 2-p!o superante 
ad basin unguiculato, alis oblongis basi unguiculatis, carina alis subzequante 
apice obtusa basi unguiculata; ovario biovulato glabro preter marginem 
posteriorem ciliato, stylo glabro tenui; legumine stipitato szepissime_ bi- 
articulato rarius uniarticulato suturis superioribus incrassatis. 

Hab. Melsetter District, 6000 ft., n. 1457. A shrub with yellow flowers. 
In flower Sept. 23. Nos. 252 & 1501 are allied plants. 

Foliola + 3:0 mm. longa, vix 1 mm. lata. Calycis labium superum + 5 mm. 
longum, labium inferum + 6 mm. longum. Vexillum + 9 mm. longum. 
Ale + 10 mm. longze. Carina + 10 mm. longa. 

Closely allied to 4’. Ruppellii, Baker ; it differs from it by the shorter 
racemes, fewer flowers, and more or less tortuous and_ setulose-glandular 
pedicels ; from 4%. mimosifolia, Vatke, it differs by the larger leaflets and 
larger flowers. 


AisCHYNOMENE NopuLOsA, 7. G. Baker, nov. comb. 
Smithia nodulosa, Baker in Oliver, Fl. Trop. Afr. ii. 153 (1871). 
Eschynomene shirensis, Taubert, Pflanzenwelt Ost-Afr. C. 215 (1895). 


Melsetter, Rhodesia, 6000 ft. ; in fl. Sept. ; n.619. A shrub with orange- 
yellow flowers. 


Distrib. Nyasaland. 


Ai. GRANDISTIPULATA, Harms in Fedde Rep. Sp. Nov. viii. (1910) 355. 

Chimanimani Mts., 7000 ft., n. 1499, and W. Johnston, n. 232. 

Distrib. Chimanimani Mts. 

A shrubby tree, 3 m. high, with very succulent foliage. Flowers orange 
with purple stripes. os te 


Smirata (Kotschya) rymopora, EL. G. Baker, sp. nov. 

Frutex ramosus, prasertim superne hispido-viscosus (sec. cl. detectorem) 
odorem thymi spirans; stipulis oblique lanceolato-setaceis petiolo brevi- 
oribus ; foliis + recurvatis, rhachi subaculeata, foliis plerumque 12—15-jugis 
oblique lineari-oblongis subacutis costa valde excentrica margine ciliata ; 
racemis axillaribus subcapitatis breviter pedunculatis undique aureo-hispidis ; 
bracteis ovatis acutis vel subacuminatis, prophyllis 2 ad apicem pedicelli 
insertis lanceolatis ; calycis labio superiore usque ad 4 partito, labio inferiore 
ad vel ultra medium trifido omnibus subcoriaceis hispidis ; corolla (see. el. 
detectorem) flava calycem paullo superante, vexillo suborbiculari basi ungui- 


E.G. BAKER : POLYPETALA, Ky! 


culato ; alis auguste oblongis carinam subsequilongis basi unguiculatis ; carina 
apice obtusa basi unguiculata naviculariformi quam vexillo paullo breviore ; 
ovario distinete stipitato pilis albidis tecto, stylo tenui gracili usque ad medium 
pilis + tecto apice glabro ; legumine ignoto. 

flab. Melsetter District, 6000 it. ; n. 655. A shrub with sticky thyme- 
scented foliage and yellow flowers. 

Foliola 4:0-5-0 mm. longa, 1:0-1°5 mm. lata. Prophylla 3:0-3°5 mm. 
longa. Calycis labium superum + 11 mm. longum, Jabium inferum 
+ 10 mm. longum. Vexillum + 14 mm. longum. Ale 13 mm. longee. 
Carina 12-13 mm. longa. 

Allied to S. Harmsiana, De Wild.; it differs from it by the smaller leaflets 
and more numerous flowers. From S. uguenensis, Taub., it differs by the 
shorter leaflets. 


SMITHIA stRIGOsSA, Benth. in Mig. Pl. Jungh. 211. 
Near Chirinda, 3800 ft.; in fl. April; n. 264.  Chipetzana River, 
3000 ft.; in fl. April; n. 1483. Mt. Pene, 7000 ft.; in fl. Oct.; n. 6180. 


Distrib. Benguella, Nyasaland, Congo Region ; also Madagascar. 
oD >] n, 9 Fe) > ’ > 


Eryturina Humeana, Spreng. Syst. iil. 243. 

Near Chirinda, 3500 ft. ; in fr. June; n. 603. Mt. Maruma, 3500 ft. ; in 
fl. Sept. ; n. 1470. A tree up to 80 ft. in height, thorny. Chindao name, 
“ Murungu.”’ 

Distrib. Mozambique District, South Africa. 


E. tomentosa, R. Br. in Salt Abyss. App. 65 (nomen) ; A. Rich. Tent. Fl. 
Abyss. 1. 213. 
Melsetter District ; in fl. & young fr., Sept., n. 154; in fl. Oct., n. 668. 
A small tree with rough furrowed bark. A spreading head of leathery 
leaves, thorns and red flowers, deciduous. Chindao name, ‘‘ Gombati ” ; 
Dutch, ‘“ Kafir Boom.” 
Distrib. Widely distributed in Africa. 


Mucuna corracnka, Baker in Oliver, Fl. Trop. Afr. ii. 187. 

Near Chirinda, 3500 ft.; in fl. May ; n. 450. Chipetzana River, 3000 ft. ; 
in fl. April; n. 1487. Nyahodi River, 5000 ft. 3.in ft. April $n, 14a; 
Chindao name, “ Oriri.” “ Brant-bontje” of the South African Dutch, 
“ Buffalo-bean” of local colonists. 

Distrib. Mozambique District. 


Viena wirta, Hook. Ic. Pl. t. 637. 
Near Chirinda, 3800 ft. ; in fl. April ; n. 363. Umvumvumvu River at 


4000 ft.; in fl. Oct.; n. 6191. 
Distrib. Transvaal. 
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Viena LUTEOLA, Benth. in Mart. Fl. Bras. xv. i. 194, t. 50. f. 2. 

Chimanimani Mts., 7000 ft. ; in fl. Sept. ; n. 1467. Mt. Pene, 7000 ft. ; in 
fi, Oct. 5 n. 6192. 

Distrib. Widely distributed. 


SPHENOSTYLIS MARGINATA, E. Meyer, Com. Pl. Afr. Austr. 148. 

Chirinda, 3800 ft.; in f. April; n. 364. Southern Melsetter, 3500 ft. ; 
in fl. Oct. ; n. 6624. 

Dolichos erectus, Bak. fil. in Trans. Linn. Soe. ser. IL. iii. (1894) 10, from 
Nyasaland, is perhaps indistinguishable from the above. 


Distrib. South Africa, Nyasaland, Rhodesia. 


DoxicHos LuPINIFLORUs, VV. E. Brown in Kew Bull. 1906, 102. 

Near Chirinda, 3500 ft.; in fl. Nov.; n. 1045. A tall herb or shrublet. 
with bright purple flowers and swollen roots. ‘ Bully beef plant,” in 
allusion to the lean and fat appearance of the cut roots. 

Distrib. The type was collected by Mrs. Evelyn Cecil, n. 23, between 
Beira and Massi Kessi. 


D. sraciyrus, Harms in Engler Jahrb. xxvi. (1899) 323. 

Jihu, near Upper Chinyika ; in fl. Nov. ; n. 368. A large shrub with 
purple flowers common in parts of Jihu. Also probably on the Lower 
Umswirizwi, 1000 ft.; in fr. Nov.; n. 1046. A small shrub with bluish- 
purple flowers and very large tuberous roots, which are pounded up and 
thrown into ponds to kill fish. Chindao name, “ Idema.” 

Mistrib. Koomati Poort.» The above specimens differ from type in having 
longer petioles. 


RHYNCHOSIA CYANOSPERMA, Benth. ex Baker in Fl. Trop. Afr. ii. 218. 
Chikore Hills, 3500 ft.; in fl. Feb.; n. 226. 
Distrib. Mozambique District. Also India. 


R. OrrHopanum, Benth. ex Harv. § Sond. Fl. Cap. ii. 257. 

Near Chipete Forest Patch, 3800 ft.; in fl. Oct.; n. 1500. A small 
shrub with yellow flowers. 

Inistrib. South Africa. 


R. crivorum, S. Moore in Journ. Bot. xvi. (1878) 181. 

Chimanimani Mts., 7000 ft.; in fl. Sept.; n. 1461. Mt. Pene, 7000 ft ; 
n. 6184. 

A somewhat large shrub common in forest outskirts. R. pycnantha,, 
Harms, is apparently synonymous. Flemingia macrocalya, Bak. fil., is allied 
to it, but has smaller flowers and a subinflated pod. 

Lvistrib. Transvaal, Nyasaland. 
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RHyYNCHOSIA FLAVIssIMA, Hochst. ex Baker in Oliver, Fl. Trop. Afr. ii. 219. 
Chirinda outskirts, 3700-4000 ft.; in fl. Oct.; n. 448. 
Mistrib. Widely distributed in Tropical Africa. 


R. MONOPHYLLA, Schlechter in Journ. Bot. xxxv. (1897) 297, non Torrey 
§ Gray. 

Chirinda, 3800 ft.; in fl. Feb.; n. 390, also n. 451. Chirinda Forest, 
3700-4000 ft.; leaves only; n. 1162. Melsetter, 6000 ft.; n. 6190. 
Mt. Pene, 6500-7000 ft.; in fl. Sept.; m. 1466. A trailing plant with — 
yellow flowers. 

Distrib. Transvaal. 


ERIOSEMA SHIRENSE, Bak. fil. in Trans. Linn. Soc. ser. 2, Bot. iv. (1894) 11. 
Lusitu Hills, 5000 ft.; in #. April; n. 1497. 
Distrib. Nyasaland. 


E. montanum, Bak. jil. in Journ. Bot. xxxiii. (1895) 142. 

Near Chirinda, 3800 ft.; in fl. April; n. 361. Not the typical form of 
this species. 

Distrib. German East Africa, Nyasaland. 


E. eviieticum, Welw. ex Baker in Oliver, Fl. Trop. Afr. ii. 227, 

Melsetter, 6000 ft.; in fl. Sept. ; n. 624. 

I am unable to separate from this Millettia monophylla, Harms, in Engler, 
Jahrb. xxvi. 270. 

Distrib, Angola, Nyasaland. 


FLemInGiA RHODOCARPA, Baker in Oliver, Fl. Trop. Afr. ii. 231. 

Chirinda outskirts, 3700-4000 ft.; in fl. July; n. 1048. A shrub with 
pale greenish flowers. 

Distrib. Mozambique Distr., Nyasaland, Rhodesia, Natal, Transvaal. 


PreROCARPUS ANGOLENSIS, DC. Prodr, ii. 419. 

Open woods, Chirinda, 3300 ft.; in fl. Oct.; n. 41. Nyahodi River, 
5000 ft.; n. 1439. A small to medium-sized tree of open woods. Chindao 
name, ‘ Muhwangazi.” 


Distrib. Angola, Rhodesia. 


P. sericeus, Benth. in Journ. Linn. Soc., Bot. iv. Suppl. (1860) 75. 
Chirinda, 3500 ft.; in fl. Jan.; n. 28. A medium-sized tree with bright 


; 7 , 2a ‘ 
yellow flowers and rough bark. Chindao name, “ Mumbhungu”; local 


Dutch, “ Blink-blaarboom.” 
Distrib. Rhodesia. 
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Prerocarrus apyssinious, Hochst. ex Rich. Tent. Fl. Abyss. 1. 233. 
Boka, Lower Buzi, 400 ft.; in fl. Dec.; n. 1432. A small tree on lime- 
stone. 


Distrib. Nile Land. 


LONCHOCARPUS VIOLACEUS, Oliver in Trans. Linn. Soc. xxix. (1872) 62. 

Capassa violacea, Klotzsch in Peters Mossamb. Bot. 28. t. v. 

Chibabava, Lower Buzi, 400 ft. ; in fr. Dec.; n. 592. A small tree of the 
open woods. Sabi River at about 1000 ft.; in young fr. Noy.; n. 1451. 
A fair-sized tree with white or bluish-white flowers. Chindao name, 
“ Umpanda.” Sabi River, at about 1000 ft., n. 1397, may also belong here. 

Dr. Harms places it in the genus Verris (conf. Engler, Jahrb. xxxiii. 174). 

Distrib. Mozambique District. 


BoLusaNntHus sPpEciosus, Harms in Fedde, Rep. Nov. Sp. ii. 15 (1906). 

Lonchocarpus speciosus, Bolus in Journ. Linn. Soc. xxv. (1887) 161. 

Umvumvumvu River, 4000 ft.; in fl. Oct. ; n. 6167. A small to medium- 
sized tree with masses of handsome Wistaria-like flowers. 


Distrib. Rhodesia, Delagoa Bay. 


DaBereia SwyNnneERTONII, LE. G. Baker, sp. nov. 

Frutex vel arbuscula, ramulis striatulis ; foliis petiolatis imparipinnatis 
seepe 5-jugis, foliolis ellipticis vel ovato-oblongis suboppositis vel alternis 
junioribus rufo- vel fusco-subtomentosis, costa superne impressa, nervis later- 
alibus tenuibus subtus prominulis erecto-patentibus, foliolorum petiolo brevi 
rufo- vel ferrugineo-pubescente quam lamina multoties breviore rhachi rufo- 
vel ferrugineo-pubescente ; paniculis axillaribus quam foliis brevioribu spluri- 
vel multifloris pedunculis pedicellisque ferrugineo- vel fusco-subtomentosis ; 
bracteolis 2 oppositis apicem pedicellorum versus dispositis angustis ; calyce 
extus ferrugineo-pubescente dentibus quam tubo brevioribus 2 superioribus 
quam aliis paullo majoribus triangularibus ; vexillo apice emarginato 
carinam superante; alis oblongis basi graciliter et tenuiter unguiculatis ; 
carina basi unguiculata ; staminibus in 2 phalanges dispositis; ovario dis- 
tincte stipitato pubescente, stylo glabro; legumine juniore rufo vel ferrugineo 
sericeo-tomentoso plano oblongo. 

Hab. Nyahodi River at about 4000 ft.; in fl. Sept. ; no. 1316. Inyam- 
adzi Valley, 2700 ft.; in fl. Oct.; no. 1317. 

A large shrub or small tree with white sweet-scented flowers, growing 
chiefly on schist, said to be infested by edible saturniad caterpillars at the 
time of the ripening of the seeds. Chindao name, “‘ Mupezana.” 

Folia 8:0-12:0 em. longa. Foliola 3°5-4°5 em. longa, 13-16 mm. lata, 
foliolorum petioluli + 3 mm. longi. Calyx +7 mm. longus. Vexillum 


+1cem.longum, Ale cum unguibus +8 mm. longe. Carina + 8 mm. 
longa. 
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Differs from D. Dekindtiana, Harms, by the smaller leaflets and narrower 
wings of the flower. 


DALBERGIA MELANOXYLON, Guill. &§ Perr. Fl. Seneg. Tent. i. 227. 

Lower Umswirizwi River, 1000 ft. ; in fl. Oct.; n. 177. A large shrub 
with white flowers. Sabi River at about 1000 ft.; im fl. Noy.; n, 20938 
Chibabava, Lower Buzi, 400 ft. Chindao name, “ Murgwiti.” 

Distrib. Widely distributed. 


D. uacrea, Vatke in Vest. Bot. Zeit. xxiv. (1879) 251. 

Mt. Maruma, 3500 ft.; in fl. Oct.; n. 1469. Lusitu River, 3000 ft.; in 
fl. Sept. ; n. 1468. 

Distrib. German East Africa, Nyasaland. 

There is another species of Dalbergia, n. 1201 from the Sabi River. It 
may be D arbutifolia, Baker, but flowers are required for identification. 


CALPURNIA LASIOGYNE, EL. Meyer, Com. Pl. Afr. Austr. 3. 
Chirinda outskirts, 3700-4000 ft. ; in fl. May ; n. 79. A small tree with. 
bright yellow flowers and somewhat rough bark. 


Distrib. South Africa, Angola, Nile Land, Mozambique District. 


SopHora ? ZAMBESIANA, Baker in Oliver, Fl. Trop. Afr. ii. 253. 

Sabi River, at about 1000 ft.; in fl. Nov.; n. 1452. A large tree with 
white flowers. Chindao name, “ Mutsha.” 

Distrib. Mozambique District. 


Ormosta ANGOLENSIS, Baker in Oliver, Fl. Trop. Afr. ii. 255. 

Jihu-Zona-Kurumadzi Watershed, 2300 ft.; in fl. & fr. Nov.; n. 29. 
Kurumadzi Valiey, 2000 ft.; in fl. Nov.; n. 1338. Chikambogé Valley, 
3000 £6. ;-m fr. Sept. ; n. 1339. Chikore Hills, 3500 ft.; in fr. March; 
n. 1473. Chindao name, “ Chianga” or “Chiwhanga.” Harms proposes. 
the genus Afrormosia for this plant. 

Distrib. Angola. 


PELropHoruM AFRICANUM, Sond. in Linnea, xxiii. (1850) 25. 

Inyamadzi Valley, 3300 ft. ; in fl. Dec. ; n. 156. Near Chirinda, 3500 ft. ; 
in fr. Jan. ; n. 1020. Muchukwana, Lower Buzi, 100 ft. ; in fl. Dec. ; n. 1022. 
A large broad-crowned shrub with yellow flowers. ; 

Distrib. South Africa, Rhodesia, Angola, Kunene, Zambesi Region. 

Prerotopium LAcERANS, R. Br. in Salt Abyss., App. 64. 

North Melsetter, 2000-6000 ft.; in fr. April; n. 1044. Chindao name, 


“Tgado.” 
Distrib. Widely distributed. 
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CASSIA ABBREVIATA, Oliver in Fl. Trop. Afr. i. 271. 

Chinyika River, Jihu, 2000 ft.; in fl. Nov.; n. 140. Also probably 
‘Chikore Hills, 3500 ft.; in fl. Nov.; n. 1472. 

Distrib. Mozambique District. 


C. Prererstana, Bolle in Peters Mossamb. Bot. 13. 

Melsetter District, 3700 ft. ; in fl. April; n. 199; 6000 ft.; in fl. Sept. ; 
n. 673. Umvumyvumvu Mts., 4000 ft.; in fl. April; n. 1155. Chindao 
name, ‘“* Murembarembe.” 

Distrib. Nile Land, Mozambique Distr., Nyasaland. Also in Madagascar. 


C. pipyMoporrya, Fes. in Flora, xxi. (1839) 53. 

Inyamadzi Valley, 2500 ft.; in fl. Sept.; n. 1434. Near Chirinda, 
3500 ft. ; in fl. June; n. 1419. A tall soft-wooded shrub, with yellow flowers 
greatly appreciated by small brown ants. 

Distrib. Widely distributed in Tropical Africa. 


BAUHINIA FASSOGLENSIS, Kotschy, ex Schweinf. Relig. Kotsch. (1868) 14, 
t. 12. 

Foot of Mt. Singuno, 1200 ft.; in fl. Nov. ; n. 1252. A trailing shrub 
with light gamboge flowers. Noted also in the Madanda Forest at Ancate. 

Distrib. Widely distributed. 


B, Perersiana, Bolle in Peters Mossamb. Bot. 24. 
Umhlonhlo, Lower Buzi, 100 ft.; in fl. Jan. ; n. 1253. 
Distrib, Mozambique District. 


B. Gaupini, V. LE. Brown in Hook. Ic. Plant. (1891) t. 1994. 

Open woods near Chirinda, 3500 ft.; in fl. Dec.; n. 192. Umtefu, Lower 
Buzi, 1000 ft.; in bud Jan. ; n. 1251. Kurumadzi R., Jihu, 2000 ft.; in fl. 
Nov. ; n. 1249. A large trailing shrub with red flowers. Chindao name, 
“* Chigwedere.” 

Distrib. Transvaal, Beira. 


B. reticunata, DC, Leg. Mem. xiii. 484. 

Near Chirinda, 3600 ft.; in bud, March; n. 165. Zinzumbo Hills, 
1500 ft.; in bud, Jan. ; n. 1255. Chindao name, “ Umsetuzi.” 

Instrib. Widely distributed. 


PAHUDIA QUANGENSIS, Prain in Sci. Mem. Med. Off. Ind. xii. 16. 

Mt. Singuno, 1400 ft.; in fl. Oct.; m. 57. Lusitu River at about 
2500 ft.; in bud, Sept.; n. 1447. Chindao name, “ Musokosa.” 

Distrib. Widely distributed. 
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BRACHYSTEGIA GLOBIFLORA, Hook. Ic. Plant. sub t. 1359. 

Common throughout Melsetter; in fi. March ; n. 164. Near Chirinda, 
3800 ft.; in fl. Jan.; n. 6586. Native name, “ Mutondo.’ <A small to 
medium-sized tree. 

Distrib. Nyasaland, Rhodesia. 


Melsetter District, 5000 ft.; in fl. Sept.; m. 657. Native name, 
“ Mutsatsa.” A small to medium-sized tree with handsome young foliage. 
Distrib. Beira. 


B. spic#rormis, Benth. in Trans. Linn. Soc. xxv. (1866) 312. 

Inyamadzi River, 2000 ft. ; in fl. Sept. ; n. 1024. 

Distrib. Lower Guinea, Mozambique District. 

Mr. Sim (Forest Flora Portug. E. Afr.) describes two new species, 
B. oblonga and B. pectinata. The following short clavis indicates the 
difference between B. spiceformis and B. Bragaei. The genus Brachystegia 
has not been recorded for Natal. 


A. Folia szepissime 4—6-juga. Bracteole obovate. Sepala 2.- Tubus 
stamineus usque ad 1°5—2°0 mm. longus. 
B. spiceformis, Benth. 
B. Folia seepissime 5-7-juga. Bracteolee oblongo-obovate. Sepalum 
unicum tantum evolutum, minutum. ‘Tubus stamineus usque ad 
1:0 mm. longus. 


B. Bragaei, Harms. 


CopalrFERA Mopane, Kirk, ex Benth. in Trans. Linn. Soc. xxv. (1866) 317. 
Muchukwana, Lower Buzi, 400 ft.; collected Jan. ; n. 1250. 
Distrib. Lower Guinea, Mozambique Distr., Kunene-Zambesi Region, 


Rhodesia, Hereroland. 


ENTADA AByssINIca, Steud. ex Rich. Fl. Abyss. 1. 234. 

Chinyika R., Jihu, 2000 ft.; in fl. Nov., n. 149; in Of? Noy; uy i0ate 
A large wide-branching shrub. Pod required to confirm identification. 
Also probably Lower Umswirizwi, 1000 ft., n. 1247, but pod required for 
identification. 

Distrib. Nile Land, Lower Guinea. 


Priprapenta Bucuanant. Baker in Kew Bull. 1894, 354. 
Upper Buzi in wooded glen, 3500 ft. ; in fl. Oct.; n. 1018. A large tree. 


Distrib. Nyasaland. 
The following also are forms of this species: n. 1017 from Mt. Maruma, 


and n. 7 from Chirinda Forest. 
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Dicurostacuys NuTANS, Benth. in Hook. Journ, Bot. iv. (1842) 353. 

Chirinda open woods, 3500 ft,; in fl. Oct.; n. 162. Chikore Hills, 
3500 ft.; in fl. Nov.; n. 1015. Chirinda, 2000 ft.; in fl. Dec.; n. 1013. 
Southern Melsetter, 2000-3500 ft.; in A. Noy. n. 1016. Madanda Forest 
at 400 ft.; in fl. Dec., n. 1012; in fi. Dec., n.1014. Lusitu River, 
me LOLD: 

Instrib. Widely distributed. 

The following have smaller leaflets, and are closely allied to D. cinerea, 
Wight & Arn.: n. 1010, from Chibabava, and n. 1011, from Chironda. 
D. major, Sim, is said to be frequent in the thorn veld of Lourengo Marques 
to the Lebombes, but has broader pods. Unfortunately, Mr. Swynnerton’s 
specimens are only in flower. 


Acacia CAFFRA, Willd. Sp. Pl. iv. 1078. 

Chikambogé Valley, 3000 ft.; in fl. Dec.; n. 61. A common large 
thorn-tree with white flowers. Kurumadzi, 2000 ft. ; in fl. Nov. ; n. 61a. 
Hode, Lower Buzi, 400 ft.; in fl. Dec.; n. 1243. A large thorn-tree. 
Kurumadzi, Jihu, 2000 ft. ; n. 1242. Chindao name, “ Iguwha.” 

Dnistrib. Lower Guinea, South Central Region. Common in some parts of 
South extratropical Africa. 


A. PENNATA, Willd. Sp. Pl. iv. 1090. 

Chirinda Forest, 3700-4000 ft. ; in fl. Jan.; n. 84. Madanda Forest at 
about 4000 ft.; in fl. Dec.; n. 1244. A large woody thorny climber. 
Chindao name, “ Igado.” 


Distrib. Widely distributed. 


A. HorRIDA, Willd. Sp. Pl. iv. 1082. 

Umvumvumyu R., 2000 ft. ; coll. April; n. 59a. A small tree. 

Distrib. Cape Colony, Natal, Transvaal. 

Flowers and pods required. There are several other specimens of Acacia, 
but pods are required for identification. 


Apizz1A Harveyi, Fournier in Bull, Soc. Bot. Fr. xii. (1865) 399. 

A. hypoleuca, Oliver in Fl. Trop. Afr. ii. 356. 

A. Pospischili, Harms in Notizbl. Bot. Gart. Berl. i. (1896) 183. 

Lower Umswirizwi, 1000 ft.; in fl. Nov. ; n. 144. Sabi River, 1000 ft. ; in 
bud, Nov. ; n. 1216. Umtefu, Lower Buzi, 600 ft., n. 1043, is a form with 
leaflets not so white below as in the type ; it agrees with Busse, n. 717. A 
small tree with creamy-white flowers. 

Mnstrib. South Central Region, Mozambique District 
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AALBIZZIA ANTHELMINTICA, Brongn. in Bull. Soc. Bot. Fr. vii. (1860) 902. 
Sabi R., 1000 ft. ; in fr. Nov.; n. 1005. A fairly large tree. 
Distrib. Widely distributed. 


A. VERSICOLOR, Welw. ex Oliver, Fl. Trop. Afr. ii. 359. 

Var. MOSSAMBICENSIS, Schinz in Bull. Herb. Boiss. sér. 2, ii. (1902) 946. 
Jihu, Lower Zona River, 2000 ft. ; in A. Nov. ; n. 51. 

Distrib. of var. Mozambique District, A. mossambicensis, Sim, is closely 


callied. 


A. ANTUNESIANA, Harms in Engler Jahrb. xxx. (3901) 75. 

Jihu, Lower Zona, 2300 ft.; in fl. Nov.; n. 51. A fairly large tree, 
common, Chindao name, ‘ Mubyangazi.” Chirinda open woods, 3500.ft. ; 
in fl. Oct.; n. 53. A small tree of the open woods. (Verified at Berlin.) 

Distrib. Mozambique District. 


A. vastTiciaTa, Oliver in Fl. Trop. Afr. ii. 361. 

Var. poy. CHIRINDENSIS, Swynnerton. 

Arbor parva vel mediocris, ramis adultis glabris ramulis novellis ferrugineo- 
tomentosis ; foliis 5-12-jugis sessilibus rhombeo-oblongis ; calycis tubo quam 
in typo distincte longiore ; corollz tubo calyce fere dupio longiore ; ovario 
glabro ovulis + 6. 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. Oct. ; n. 52. 

Arbor 10-15 m. alta. Folia 12°5-14:0 mm. longa. Foliola 8:0-14:0 mm. 
longa. Calyx +6°0 mm. longus. Corolla + 10:0 mm., lobi 2°0-3 mm. longi. 

A smallish tree with dark rough bark and white flowers, differing from 
the type of A. fastigiata, Oliver, from Natal, in longer calyx, the longer 
.corolla-tube, and in growth. 

“ (ommon on the western slopes of Mt. Mpengo and in the glens of the 
Mafusi District, and on the outskirts and glens of Chirinda and Maruma. 
‘The wood burns badly but splits easily, and is therefore a favourite with the 
natives for the doors and floors of their huts, but it is readily attacked by 
Bostrychidze. Noted too in Inyamadzi Valley and on the ascent from the 
Buzi to Mount Umtereni itself. In glens at Maruma just commencing to 
come into leaf on Sept. 13th. Occurs in dense serub of Chikambogé Valley, 
and on Kurumadzi in dense bush, where I found some good-sized specimens 
without flowers or fruit. Occurs in Madanda forests and open bush near 
Beira. Flowers just out on Chirinda outskirts Oct. LOth, 1905. This is 
very different in appearance from the low flat-topped spreading type of 
A. fastigiata, which I had the opportunity of inspecting in Durban and 
Delagoa Bay. It grows up with a straight clean trunk or trunks to a height 
cof 30 or 40 feet, but seldom attains any considerable girth. It is far less 
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spreading than the type, and the bark, rough, blackish and deeply furrowed 
vertically, is absolutely different.” 

N. 54, from the Chirinda Forest, Chindao name, “ Mundjeranshe,” is 
a fairly large tree. It is a form of A. fastigiata, Oliver. 


ROSACEZE. 


PARINARIUM CURATELL/ZFOLIUM, Planch. ea Benth. in Hook. Niger Fl. 333. 

Chikore Hills, 3500 ft.; in bud Nov. ; n. 30. A fair-sized tree with large 
edible fruits. Chindao name, “* Moura” or “ Mumbhuni”; Mashona name, 
“ Mushagata,” “Sand Apple” or ‘‘ Cork-tree.” “ Grys Appel”’ of Settlers. 

Lower Jihu, 2000 ft.; in bud; n. 2076. Beira, Buzi mouth ; in bud, Dee. ;. 
n. 302 ; Chirinda, open veldt, 3700 ft. ; n. 306. 

Mr. Sim records P. Mobola, Oliver, as the only species occurring in 
Portuguese East Africa. 

N. 30 from the Haroni River has a more condensed inflorescence. 

Distrib. Upper Guinea, Mozambique District. 


P. Gituetit, De Wild. in Ann. Mus. Congo, ser. 5, i. 245. 

Near Chirinda ; in fl. Oct. n. 555, and in fl. Oct., n.1303. A fairly large 
tree with greenish-white flowers, which have a slight but rather objectionable. 
scent. Ina wooded glen. 

Distrib. Congo Region. 


Pygeum arricanum, Hook. fil. in. Journ. Linn. Soc., Bot. vii. (1864) 191. 

Chipete Forest Patch, 4000 ft.; in fl. April; n. 1344. A very large tree 
in flower 14th April, with rough bark and red wood. 

Chirinda outskirts, 3700-4000 ft. ; in fl. April; n. 107. A small tree with 
whitish flowers and rough bark and red timber. 

Distrib. Widely distributed in Tropical Africa. Also recorded from 
Zululand. 


Rusus Munpru, Cham. § Schlecht. in Linnea, ii. (1827) 18. 

Melsetter, Rhodesia ; in fl. Sept.; n. 2077. A trailing shrub with pink 
flowers. 

Distrib. South Africa. 


R. remus, Sm. in Rees Cyclop. xxx. no. 5, non E. Mercier. 

Kloof near Chirinda; in fl. May; n. 454. A trailing bramble, fruit and 
flowers pink. 

Distrib. South Africa, Angola. 

LEUCOSIDEA SERICEA, Licklon § Zeyher, Enum, 265. 

Near Melsetter, 6000 ft. ; in fl. Sept.; n. 605. A large shrub with rough 


park. 
Distrib. South Africa. 
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CLIFFORIIA LINEARIFOLIA, Ecklon § Zeyher, Enum. 270. 

Melsetter, Rhodesia, 6000 ft.; n. 2078. A herb forming -thickets along 
streams with minute white flowers. 

Ihstrib. South Africa, Angola, N yasaland. 


SAXIFRAGEA. 
CHORISTYLIS SHIRENSIS, Bak. fil. in Trans. Linn. Soc. ser. 2, iv. (1874) 13 *. 
Melsetter, 6000 ft.; in fl. Sept.; n. 607. Kloof near Chirinda, 3800 ft. ; 
nn. 202 & 203. Mt. Maruma, 3500 ft., in fl. Sept.; n. 2079. Mt. Pene, 
7000 ft., in fl. Oct.; n. 6202. 
Distrib. Nyasaland. 


RHIZOPHORE. 
WEIHEA GERRARDI, Schinz in Bull. Herb. Boiss. v. (1897) 867. 
Mt. Pene Forest, 6500-7000 ft.; in fl. Sept.; n. 1325. A medium- 
sized tree. 
Distrib. Natal. 
COMBRETACE. 
CoMBRETUM IMBERBE, Wawra in Sitzungsb. Akad. Wiss. Wien, math.- 
naturw. Kl. xxxviii. (1860) 557. 
Boka to Omhlonhlo, Lower Buzi, 100 ft. ; in fl. Dec.; n. 2080. A large 


shrub or small tree. 
Distrib. Angola, Mozambique District. 


C. ERYTHROPHYLLUM, Sond. in Harv. & Sond. Fl. Cap. ti. 509, pro 


parte. 
Nyahodi River, 5500 ft. ; in fl. Sept.; n. 701. A large tree with smooth 


white bark. 
Distrib. Transvaal. 


C. rHopesicum, Bak. fil. in Journ. Bot. xxxvii. (1899) 435. 

Fitteen miles south of Umtali, Melsetter, 2000-3000 ft.; in fl. Oct. ; 
n. 6600. A medium-sized shrub, 

Distrib. Rhodesia. 

CG. Arpuscuta, Engler & Gilg in Baum. Kunene-Sambesi Exped. 314. 

Chirinda open woods, 3700 ft., in fl. Oct.; nm. 43. Chindao name, 
“ Mukomahamba.” <A small tree with yellow flowers. 

Inyamadzi Valley ; in fr. April; n. 43a. A fair-sized tree with yellow 
flowers, somewhat rough bark, and useless timber. 

Distrib. Kunene-Zambesi Region. 

* I know nothing of the species cited as C. virescens, Bak. fil, in Index Kewensis, 
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ComBRETUM APICULATUM, Sond. in Linnea, xxiii. (1850) 45. 

Sabi River at about 1000 ft.; in fl. Nov.; n. 700. A tree as large as 
Uapaca Kirkiana, with white flowers and dark green foliage. 

Distrib. Zambesi Region, Transvaal, Kunene Region, Damara-Namaqua 


Region, Kalahari. 


C. suLuENsE, Engler & Diels, Kunene-Sambesi Exped. 54, ex descript. 
Umswirizwi Flats, 1100 ft.; in fl. Nov. ; n. 45. A small tree. 
Distrib. Swaziland. 


Compretum (Glabripetale) GAZENSE, Swynnerton & Bak. jil., sp. nov. 

Arbor parva, ramis cortice cinereo-brunneo tectis ; foliis seepissime oppositis 
vel suboppositis majusculis, petiolo brevi cinereo-pubescente, lamina elliptica 
vel ovato-oblonga basi rotundata apice rotundata vel breviter mucronata 
adulta subcoriacea superne glabra et subnitida subtus breviter cinereo-tomen- 
tosa nervis lateralibus utrinque 8-12 arcuatim adscendentibus secundariis 
primarios conjungentibus; inflorescentia paniculata ramosa e spicis composita, 
bracteis parvis cinereo-tomentosis ; floribus tetrameris ; receptaculo inferiore 
elongato-conoideo extus cinereo-pubescente superiore infundibuliformi-cam- 
paniformi ; disco insigni cupuliformi margine longe piloso ; calycis segmentis 
zequilateraliter triangularibus apice acutis; petalis unguiculatis glabris obreni- 
formibus flavis ; staminibus quam stylo longioribus; fructu ignoto. 

Hab. Mt. Umterene, 3000 ft., south slopes, n. 517. In fl. Sept. 8th, 1906. 
Between Buzi and Mt. Umterene, n. 688. 

Arbor +10 m., alta. Folia 11 em.—15-0 cm. longa, 6°0-8°7 em. lata; foliorum 
petiolus 8°0-18°0 mm. longus. Receptaculum inferius 3°5-4°5 mm. longum, 
superius +4°5 mm. longum. Petala +2-0-2°5 mm. longa et lata. 

Allied to C. Passargei, Engler & Diels. It differs in the longer petioles, 
longer leaves, and longer lower receptacle and longer petals. 


C. ZeyHERI, Sond. in Linnea, xxiii. (1850) 46. 
Umvumvumvu River, 2000 ft.; in fl. April; n. 2081. A small tree. 


Distrib. Transvaal. 
C. Braga, Engler, is a close ally of this species. 


C. PORPHYROLEPIS, Engler & Diels, Mon. 63. 


Boka, Lower Buzi, 100 ft. ; in fl. Dec. ; n. 2082. A large shrub on lime- 
stone. 


Distrib. Transvaal, Koomati Poort. 


/, BORUMENSE, Engler &§ Diels, Mon, 64, ex descript. 


Madanda Forest, 400 ft.; in fl. Dec.; n. 599. A tree growing on ant- 
heaps at Arucate. 


Distrib. Boruma. 


E. G. BAKER: POLYPETAL. 69 


COMBRETUM MICROPHYLLUM, Klotzsch in Peters Mossamb. Bot. i. 74. 

Sabi River at about 1000 ft.; in fi. Noy.; n. 2083. A woody climber. 
Flowers bright red, sucked by the natives for the honey they contain. 
Madanda Forest at about 400 ft. ; in A. Dec. eos 

Distrib. Nyasaland, Zambesi Region, Zulu-Natal Region. 


©. ABBREVIATUM, Engler in Pflanzenwelt Ost-Afr. C. 292. 

Chirinda Forest ; in fl. Oct.; n.95. A red-flowered climbing-plant on the 
outskirts of forest patches. Mt. Maruma, 3500 ft.; in fl. Sept. ; n. 95a. 
A large woody climber with scarlet stamens and anthers and pink and apple- 
green fruits. 

Distrib. Mozambique District. 


C. MOSSAMBICENSE, Engler in Pflanzenwelt Ost-Afr. ©. 292.  (Poivrea 
mossambicensis, Klotzsch.) 

Sabi River at about 1000 ft.; in fl. Nov., n. 590; and in fruit, n. 591. 
A woody climber with conspicuous white flowers. 


Distrib. Nyasaland, Zambesi Region. 


TERMINALIA GAZENSIS, 1. G. Baker, sp. nov. 

Arbor parva, ramis cortice cinereo tectis novellis tomentellis ; foliis 
apicem versus ramorum subaggregatis, petiolo mediocri cinereo-tomentello, 
lamina subcoriacea obovata vel oblongo-obovata basin versus cuneatim angus- 
tata apice rotundata vel subacuta supra primum sparse hirsuta demum 
preeter costam sericeo-hirsutam subglabra subtus pallidiore nervis lateralibus 
utringue 5-7 subtus prominentibus nervis secundariis tenuibus primarios 
conjungentibus ; spicis laxifloris quam foliis brevioribus cinereo-pubescentibus; 
receptaculo extus glabro inferiore fusiformi superiore late patelliformi, disco 
inconspicuo longissime barbato; calycis segmentis triangularibus ; stylo sub- 
conico cum staminibus haud exsertis; fructu ignoto. 

Hab. Zinyumbo Hills, 1500 ft.; n.152a. In fl. January. A small tree 
with yellow flowers common throughout the open veldt of the lowlands. 

Arbor ad 10 m. attingens. Foliorum petiolus 10-27 mm. longus ; lamina 
7-5-11:0 em. longa, 2°5-5:0 em. lata. Spice sepe cire. 6°5 cm. longs. 
Receptaculum inferius +3°5-5°0 mm., superius +3°5 mm. longum. 

Allied to 7. Brownii, Fres. It differs from it in the smaller flowers and 
the stamens scarcely exceeding the calyx, and from 7. obovata, Sims, in the 
conspicuously longer petioles. 

There are several specimens of Yerminalia in the collection unfortunately 
not in fruit. N.1107 from the Zinyumbo Hills is a tree with yellow flowers 
common throughout the open veldt of the country.. It is apparently allied 
to T. glaucescens, Planch. N. 152 trom Lower Umswirizwi River is closely 
allied to T. Brownii, Fres., from Abyssinia. Also n. 596 from Mt. Singuno, 
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and n. 596a from Kurumadzi R., Jihu. Fruiting specimens are necessary 
for the identification of the above. 


TERMINALIA SERICEA, Burch. Cat. Geogr. Afr. Aust. no. 2399. 

Chibabava, Lower Buzi, 400 ft.; in fl. Nov.; n. 593. A small tree. 
Chindao name, “ Mususu.” Lower Umswirizwi, 1000 ft. ; in fl. Nov.; n. 32. 
A small tree with durable timber and a bark with curious netted appearance. 

The following is closely allied to var. aNgoLENsIS. Inyamadzi Valley, 
2500 ft.; in fr. Sept.; n.588.. A small tree with fibrous-looking netted bark 
and durable timber. 

Distrib. South Africa, Kunene-Zambesi Region, Angola, German East 
Africa, Nyasaland. 

PYELEOPSIS MYRTIFOLIA, Engler & Diels, Mon.4. (Combretum myrtifolium, 
Laws.) 

Upper Inyamadzi ; in fl. Dec.; n. 48. Inyamadzi Valley, 3300 ft. ; in fr. 
April; n. 2084. A small to moderate-sized tree of the open woods. Flowers 
white, wood dark and rather rough. Timber fairly durable. Chindao name, 
“ Musunganyemba.” 

Distrib. Mozambique District, Lourenco Marques. 


QuIsQuALIS INDICA, Linn. Sp. Pl. ed. ii. 556. 
Sitatonga Hills, 2000 ft.; in fl. Nov.; n. 6501. A woody climber with 
handsome flowers. 


Distrib. Widely distributed. 


MYRTACE A. 


HUGENIA CHIRINDENSIS, /. G. Baker, sp. nov. 

Frutex vel arbuscula ramulis cortice cinereo tectis novellis in siceo + appla- 
natis glabris ; foliis oppositis ovatis vel ovato-lanceolatis mediocriter petiolatis 
basi cuneatis ad apicem attenuatis apice ipso obtusis utrinque glabris superne 
nitidis costa subtus prominula nervis lateralibus utrinque 7-9 juxta marginem 
inter se conjunctis nervo intramarginali tenui, petiolo superne canaliculato ; 
floribus parviusculis ; pedicellis strictis fasciculatis quam alabastris 2—3-plo 
longioribus, prophyllis parvis calycis tubi } partem attingentibus ; calycis 
tubo turbinato glabro sepalis ovato-suborbicularibus margine ciliatis ; petalis 
ovatis quam sepalis subduplo longioribus. 

Hab. Chirinda Forest, 3700-4000 ft.; in fl. Dee., n. 128, in fl. Oct.; 
n. 443. Chipete Forest Patch, 3800 ft.; in fl. Oct.; n. 1343. A shrub or 
small tree. Flowers white, the discs becoming pink after the falling of the 
petals. 

Folia 5-0-6-0 em. longa, 2°0-3-0 em. lata ; petioli 5-0-7-0 mm. longi. Pedi- 
celli 8-0-12°0 mm. longi. Calycis tubus 1°55 mm. longus. Sepala 1:5 mm. 
longa. Petala +4 mm. longa. 

Allied to E. oligantha, Baker. 
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EUGENIA ANGOLENSIS, Engler in Notizbl. Bot. Gart. Berlin, ti. (1899) 288. 

Near Chirinda, 3800 ft. ; in fl. Aug.; n. 242. A herb or shrublet about 
2 ft. high, with black edible fruits. Flowers white. 

INstrib. Angola. 


BE. corpara, Laws. in Oliver, Fl. Trop. Afr. ii. 438. 

Syzygium cordijolium Klotzsch in Peters Mossamb. Bot. 63, t. 11. 

Near Chirinda, 3800 ft.; in fl. Oct.; n. 25. A medium-sized tree with 
black edible fruit and dark rough bark. Chindao name, “ Mukuti.” Haroni 
River, 3500 ft.; in fl. Nov.; n. 1309. A small tree. Flowers white with 
pink calyx. 

Distrib. Natal, Zululand, Angola, Lourenco Marques. 


EK. OWARIENSIS, Beauv. Fl. Owar. ii. 20, t. 70. 

Chirinda, 3500 ft.; in fl. June; n. 23. Chimanimani Mts., 7000 ft.; in 
fl. Sept.; n. 642. Mt. Pene, 6500-7000 it.; in fl. Sept.; n. 638. Sabi 
River, 1000 ft. ; in fl. Nov.; n. 1311. 

Forma Latirouia, Engler & Gilg. 

Near Chirinda, 3500 ft.: in fl. Oct.; n. 24. Chikore Hills, 3500 ft.; in 
fi. Nov.; n. 1304. 

Distrib. (type) Widely distributed in Tropical Africa, but does not occur 
in Natal. (Forma latifolia) Lower Guinea, Mozambique District. 

Mr. Swynnerton states that his n. 23 is a large and very handsome tree, 
height 80 ft., trunk diameter 3 ft., with tall straight trunk, smooth whitish 
bark, and a large crown of dense dark foliage. 


MELASTOMACE AL. 


OsBECKIA SwyNNERTONII, 2. G. Baker, sp. nov. 

Suffrutex caule ramoso ramis junioribus pilis rufescentibus vel cinereis 
densiuscule tectis ad nodos incrassatis ; foliis rigidiusculis oblongo-ovatis vel 
ovatis breviter petiolatis basi rotundatis vel cuneatis apice acutis utrinque 
pilis strigosis subdense obtectis conspicue 5-nerviis nervis marginalibus sub- 
tenuibus, petiolo pilis albidis vel rufescentibus tecto ; floribus speciosis 5-meris 
in apice caulis ramorumque in cymas paucifloras confertas dispositis ; recepta- 
culo extus setis longiusculis et griseis dense vestito ; calycis lobis cum appen- 
dicibus subulatis alternantibus lanceolatis tubo brevioribus; petalis (sec. cl. 
detectorem) purpureis late obovatis ; staminibus 10 eequalibus vel subeequalibus 
connectivo antice bicalloso; stylo elongato ; ovario apice setoso, 

Hab. Chimanimani Mts. at 7000 ft.; n. 2085. In fl. Sept. 26th, 1906. 


Common amongst the crags. Rich purple flowers with bright yellow 


anthers. 
Folia 3°0-5:0 em. longa, 1°5-2°5 em. lata. Petioli 4-0-6°0 mm. longi. Calycis 
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tubus +10 mm. longus, lacinize +6 mm. longe. Petala +2°4 em. longa, 
+921 om. lata. Anthere +8 mm. longe. Stylus +15 mm. longus. 

~ This plant is evidently an ally of Dissotis Melleri, Hook. fil., from 
Mt. Chiradzura, but it has ten equal stamens, and the calyx-tube is much 
more densely clothed with longer bristles. 


AntHeroroma Navpint, Hook. f. in Benth. § Hook. Gen. i. 745 

Near Chirinda, 3800 ft. ; in fr. July; n. 516. 

Distrib. Abyssinia, Angola, Senegal, Nyasaland, Central African Lake 
Region. Also Madagascar. 


Dissoris INCANA, Triana in Trans. Linn. Soc. xxvii. (1871) 58. 
Near Chirinda, 3800 ft.; in fl. Dec. ; n. 296. 
Distrib. South Africa. 


D. princers, Triana in Trans. Linn. Soc. xxviii. (1571) 57. 

Kloof near Chirinda, 3800 ft.; in fl. May; n. 526. <A very tall branching 
herb common near water. Petals rich purple, bases of stamens pale yellow. 
Anthers deep purplish blue. Style crimson. 

Distrib. Nyasaland, Mozambique, Natal. 


TRIstEMMA INCOMPLETUM, Rt. Br. in Tuckey, Congo, App. 435. 

Beira, open woods, 50 ft.; in fr. Dec.; n. 2086. A large herb with purple 
flowers. 

Distrib. Upper and Lower Guinea, Lower Congo Region. 


OLINIACEZ. 


OLINIA VANGUERIOIDES, /. G. Baker, sp. nov. 

Arbor alta, ramulis novellis glabris cortice cinereo tectis ; foliis oppositis 
lanceolatis vel oblongo-lanceolatis tenuiter coriaceis integris basi breviuscule 
petiolatis apice obtusis et saepe mucronatis, costa superne impressa, nervis 
lateralibus tenuibus numerosis prope ‘marginem conjunctis utri inque glabris ; 
floribus ad apices ramulorum in cymas multifloras confertas dispositis ; 
prophyllis foliis similibus nisi minoribus; receptaculo cylindraceo inferne 
paullo attenuato glabro, ostio circa perianthii insertionem extus obscure 
sinuato ; sepalis sub anthesi erectiusculis oblongo-spathulatis concaviusculis 
apice ciliatis fauci receptaculi insertis; petalis cum sepalis alternantibus 
squamiformibus incurvis valvatis hirtis ; antheris parvis connectivo ultra 
loculos producto ; ovario infero imo receptaculo adnato ; stylo erecto maxime 
compresso, ovario 5-loculari. 

Hab. Umswirizwi head-waters, 3500 ft.; in fl. Dec. ; n. 158. A larve tree 
standing singly by banks of stream. . 

weber usque ad 15 m. attingens. Folia 8°0-10:0 em. longa, 2°0-3°0 em. 
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lata. Receptaculum 5°7 mm. longum. Sepala fere 2 mm. longa. Petala 
brevia. 

Allied to O. acuminata, Klotzsch, but differing in the compressed stvle, Ke. 
This plant has the aspect of Vangueria lasiantha, Sonder. 


PASSIFLORE A. 


TRYPHOSTEMMA ScuHinztaNnum, Harms in Engler & Prantl, Nat. Pflanzenfam. 
iii. Ga. 72. 

Kurumadzi, Jihu, 2000 ft.; in fl. Nov.; n. 2089. This agrees with the 
type in the Berlin Herbarium. A common fleshy climber with light greenish 
flowers. 

Distrib. Mozambique. 


TRYPHOSTEMMA (Eutryphostemma) pARviFoLium, L. G. Baker, sp. nov. 

Fruticulus. Rhizomate crasso; caulibus diffusis; foliis parviusculis brevissime 
petiolatis late ovatis vel suborbicularibus basi cordatis apice rotundatis apice 
ipso mucronatis glaucescentibus ad basin laminz glandulis duabus plerumque 
instructis ; stipulis minutis linearibus ; pedunculis petiolos longe excedentibus 
seepissime bifloris non in cirrhum conspicuum exeuntibus bracteis ad articu- 
lationem pedicelli sitis anguste linearibus ; floribus (sec. cl. detectorum) pallide 
viridibus ; sepalis 5 in sicco maculis purpureis notatis ellipticis vel late ovatis 
apice obtusis vel subacutis; corona extima cylindracea ore longe fimbriata, 
corona intima infundibuliformi hyalina; filamentis applanatis coronz faciei 
interiore insertis; ovario ovoideo, stylis 3 filiformibus stigmata capitellata 
gerentibus staminibus subzequilongis, gynophoro brevi, fructu ignoto. 

Hab. Hills between Lusitu and Melsetter, Rhodesia, 6000 ft.; n. 1415. 
In fl. Sept. 20th, 1906. A small plant. Flowers pale greenish. 

Folia vix 1 em. attingentia, 8-9 mm. lata. Sepala +4 mm. longa. 
Corona exterior +2 mm. alta. Filamenta fere 2 mm. longa. Ovarium 
+1mm. longum. Styli 15 mm. longi. 

Allied to T. Stuhlmanni, Harms, but differing in the smaller leaves and the 
not cirrhose peduncle. 


ScHLECHTERINA MITOSTEMMATOIDES, Harms in Engler Jahrb. xxxiii. (1902) 
148. 

Madanda Forest, at about 400 ft. ; in fl. Dec.; n. 1233. 

There is an interesting paper by Dr. Harms on the heterophyllism of this 
plant in the Bericht Deutsch. Bot. Ges. xxiv. 177, t. xii. 

A climber woody and handsome, with greenish-white flowers. Anthers 
yellow. 

Distrib. Lourengo Marques. 


ApENIA (Blepharanthes) seNENsIS, Lngler, Jahrb. xv. (1892) 573. 
Jihu, Kurumadzi River, 2200 ft.; in fl. Jan.; n.227. Lower Umswirizwi, 
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1000 ft.; infr. Nov.; n. 2091a. 8S. Umtali District, 2000-3000 ft.; in fl. Oct. ; 
n. 6605. A climber common in the Jihu and found also in the neighbour- 
hood of Chirinda. 

Distrib. Mozambique District. 


OPHIOCAULON CISSAMPELOIDES, Masters in Oliver, Ft. Trop. Afr. i. 518. 
: 2 i Bera ieee se 3) a ; 

Jihu, Kurumadzi River, 2000 ft.; in fl. Nov.; n. 2090. A climber. 

Distrib. Upper and Lower Guinea. 


CUCURBITACEA. 


PEPONIA CHIRINDENSIS, J. G. Baker, sp. nov. 

Caulis scandens glaber vel subglaber, foliis membranaceis mediocriter 
petiolatis ambitu late cordato-suborbicularibus basi-sinu lato apice subacumi- 
nato vix ad medium acute 3-lobatis lobis remotis divergentibus lobo medio 
majore margine undulatis remote et acute dentatis dentibus acutis utrinque 
preeter nervos levibus vel sublevibus nervis palmatim dispositis subtus pro- 
minentibus cirrhis elongatis glabris insequaliter bifidis ; pedunculo communi 
masculo robusto 3—5-floro siriato subglabro, pedicellis ad basin bracteatis, 
bracteis late ovatis apice rutundatis ; calycis tubo subeylindrico extus subglabro 
intus pubescente dentibus angustis patulis quam tubo 3—4-plo brevioribus ; 
petalis extus tomentosis (sec. cl. detectorem) citrinis; filamentis applanatis 
basi dilatatis quam antherarum capitulo brevioribus cum antheris in capitulum 
oblongum cohzerentibus ; fl. 9 ignotis. 

Hab. Chirinda outskirts, 3700-4000 ft.; n. 2102; in fl. Nov. 8th, 1906. 
A large fleshy climber with cucumber-like fruit and yellow flowers. 

Folia +6-10 cm. longa. Petioli 1:5-4:0 em. longi. Calycis tubus 
+2°0 cm. longus, dentes +6 mm. longi. Petala +3°5 em. longa. Staminum 
flamenta +6 mm. longa, capitulum antherarum +13 mm. longum. 

Allied to P. Boivini, Cogn., but differing in the larger flowers, the always 
bifid cirrhi, and the broader bracts. 


Momorpica ratipa, Schum. § Thonn. Pl. Guin. 426. 

Chirinda Forest, 3700-4000 ft.; in fl. Dec. ; n. 94. Kurumadzi R., Jihu, 
Z000 ft. ; in fl. Nov. ; n. 2087. 

Instrib. Widely distributed in Tropical Africa. 


Cucumis Zeyuert, Sond. in Harv. § Sond. Fl. Cap. ii. 496. 
Chirinda outskirts, 3800 ft. ; in fl. May ; n. 456. 
Distrib. South Africa, Natal. 


MELOTHRIA LONGEPEDUNCULATA, Cogn. Mon. 613 (forma). 


Chirinda Forest, 3700-4000 ft.; in fl. Jan.; n. 232. <A climber with small 
white flowers. 


Distrib. Abyssinia, German Hast, Africa, Arabia. 
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CACTACE. 
Rarpsauis Cassyrua, Gaertn. Fruct. i. 137, tab, 28. 
Mt. Maruma, 3500 ft.; n. 1085; Chirinda Forest, 3700-4000 ft.; in fl. 
Nov.; n. 1086. 
Distrib. Widely distributed in Tropical Africa. Also in Ceylon, Mauritius, 
and Tropical America. 


FICOIDEA. 


ORYGIA DECUMBENS, Forsk. Fl. 4ig.-Arab. 103. 

Chibabava, Lower Buzi, 400 ft.; in fr. Nov.; n. 2095. Umtefu River, 
Lower Buzi, 500 ft.; in fr. Dec. ; n. 2096. A common weed in cultivated 
ground. Flowers purple. : 

Distrib. Widely distributed in Africa, also eastward to India. 


GISEKIA PHARNACEOIDES, Linn., var. PEDUNCULATA, Oliver in Fl. Trop. 
Afr. ii. 594. 

Madanda Forest at about 400 ft.; in fl. Dec.; n. 2097. Chibabava, Lower 
Buzi, 400 ft.; in . Dec. ; n. 2158. <A herb with whitish flowers. 

Distrib. The species is widely distributed in Africa and also occurs in 
India. 

UMBELLIFERA. 

HyprocoryLe Moscuata, Forst. f. Prod. 22. 

Chirinda Forest, 3800 ft.; in fr. April; n. 347. 

Distrib. Upper Guinea, Mozambique District. Also Bourbon, New Zea- 
land, &e. 


ALEPIDEA AMATYMBICA, Ecklon § Zeyher, Enum. 339. 
Near Chirinda, 3500 ft.; n. 233. 
Distrib. 8. Africa. 


SAn1cuLa EUROPHA, Linn. Sp. Pl. 235. 
Chirinda Forest, 3700-4000 ft.; in fl. April; n. 346. A herb with whitish 


flowers. 
Distrib. Mt. Kilimanjaro, Ruwenzori, Cameroons. Also Hurope and 


Temp. Asia. 
HereroMORPHA ARBORESCENS, Cham. & Schlecht. in Linnea, 1. (1826) 385. 
Near Chirinda, 400 ft.; in fl. & fr. April; no. 182. Lusitu River, 
A000 ft.; in fr.; n. 2091. 
Distrib. South Africa. 


LEFEBURIA BENGUELLENSIS, Welw. ex Engler, Hochgebirgsfl. 322. 
Near Chirinda, 3800 ft.; in fr. May ; n, 895. 
Distrib. Benguella. 
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PHYSOTRICHIA SWYNNERTONII, /’. G. Baker, sp. nov. 

Herba elata caule tereti glabro erecto striatulo glaucescente ; foliorum 
petiolo brevi vaginato; foliis caulescentibus bipinnatis pennis 2-3-jugis, 
foliolis lateralibus oblongis vel anguste ovato-oblongis apice acutis quam iis 
P. Buchanani, Benth. multoties angustioribus viridibus sessilibus ; umbellis 
pluriradiatis longe pedunculatis, involucri bracteis demum reflexis lanceo- 
latis margine submembranaceis quam pedunculis brevioribus, involucellorum 
bracteis subsimilibus sed minoribus ; petalis ovatis apicem versus angustatis 
inflexis (sec. cl. detectorem) albis dorso puberulis ; disco crasso ; stylis tenuibus 
erectis; fructibus hirtellis oblongis subteretibus jugis primariis prominulis. 

Hab. Melsetter, alt. 6000 ft. ; in fl. & young fr. Sept.; n. 649. A tall 
slender herb with white flowers. 

Planta ex schedis cl. detectoris “ 8-9 ped.” alta. Folia radicalia non vidi, 
eaulescentia 9°0-11°0 cm. longa. Foliola 3°0-4:0 em., longa, 8°0-12°0 mm, lata. 
Involucri bracteze 10-18 mm. longs, involucellorum bracteze 4-6 mm. longe. 
Pedunculi fructiferi 2°0-4°5 em. longi. Pedicelli 4°0-10-0 mm. longi. 

Differs from P. Buchanani, Benth., in the narrower leaflets. 


PEUCEDANUM FRAXINIFOLIUM, Hiern ex Oliver, in Trans. Linn. Soc. xxix. 
CUE he 

Lower Umswirizwi, 1000 ft. ; in fr. Nov.; n. 176. 

Instrib. Widely distributed in Tropical Africa. 


ARALIACE. 


CUSSONIA UMBELLIFERA, Sond. in Linnea, xxiii. (1850) 49. 
Common tree of Chimanimani Forest ; in fr. Sept. ; n. 653 a. 


Distrib. South Africa. 


C. spicata, Thunb. Nov. Act. Upsal. iii. (1780) 212, t. 13. 
Near Chirinda, 3800 ft.; n. 159. A small tree. Chimanimani Mts., 
7000 ft.; n. 2092. 


Instrib. South Africa, Mozambique District. ‘ 


CORNACEZ. 


CURTISIA FAGINEA, Aiton, Hort. Kew. i. 162. 

Chimanimani Mts., 7000 ft.; in fl. & fr. Sept.; n. 637. The commonest 
tree of the Chimanimani Forest and glens, with handsome glossy foliage. 

Distrib. South Africa. 

W. Wangerin, in his recent Monograph of Cornaceze (Pflanzenreich, iy. 

2). 30), does not record this tree as occurring in Tropical Africa. 
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CEPHALANTHUS NATALENSIS, Oliver in Hook. Ic. Pl. t. 1331. 

Heights overlooking Lusitu River, 4000 ft.; in fl. Sept. ; n. 645. 

Distrib. Natal and Transvaal. 

The fruits are edible and make an excellent jam, the flavour being between 
that of raspberry and gooseberry. 


ADINA MICKOCEPHALA, Hiern in Oliver, Fl. Trop. Afr. iii. 40. 

Upper Inyamadzi near Chirinda, 3300 ft.; in fl. Dec. ; n. 26. 

Distrib. Nubia to Nyassaland and Angola, Swaziland, Madagascar. 

Chindao name, “ Mowana.” <A handsome, tall evergreen tree with wide 
and straight shaft, growing exclusively along the banks of streams and rivers. 
Roots bitter, commonly chewed by the natives as a remedy for colic, or 
drunk in the form of an infusion with water. 


JRossopreRyx Korscuyana, Fenzl in Nov. Stirp. Dec. 45. 
Madanda forests at about 400 ft. ; in fl. Dec.; n. 1399. 
Distrib. Tropical Africa. 


PENTAS PURPUREA, Oliver in Trans. Linn. Soc. xxix. (1873) 83. 

Kurumadzi River, Jihu, 2000 ft. ; near Chirinda, 3800 ft.; in fl. Feb., April, 
June ; nos. 274, 1152, 2143. 

Distrid. Tropical East Africa. 

Chindao name, “ Munyamshawa.” The roots are said to be crushed into a 


gruel for pains in the stomach. 


OTOMERIA DILATATA, Lliern in Oliver, Fl. Trop. Afr. iii. 50. 

Kurumadzi River, Jihu, 2000 ft.; Upper Buzi, 3000 ft.; fl. & fr. Nov., 
Dec. ; nn. 355, 2144. 

Distrib. 8.B. tropical Africa. 

A fairly tall herb with red flowers, found in swamps and on the banks of 


streams. 
PENTopoN DECUMBENS, Hochst. in Flora, xxvii. (1844) 552. 
Open woods at Beira and Boka-Inyamita, Lower Buzi ; in fl. & fr. Dee. ; 


nn. 758, 1893. 
Distrib. Eastern tropical Africa. 
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OLDENLANDIA CYNANCHICA, A. Schum. in Kuntze Rev. Gen. Plant. ii. 
Ze 

Melsetter at 6000 ft. ; fl. Oct. ; n. 6107. 

Distrib. South Africa. 

A herb common on mountain north of Melsetter. 


O. caFFRA, Leckl. § Zeyh. Enum. 360. 
Muchukwana, Lower Buzi, 400 ft.; in fl. & fr. Dec. ; n. 2139. 
Distrib. Tropical and South Africa. 


O. Bosurt, Miern in Oliver, Fl. Trop. Afr. ii. 53. 

In short grass near Chirinda ; Madanda forests at about 400 ft.; open 
woods, Beira ; fl. & fr. May ; nn. 500, 2153, 2153.4. 

Distrib. East tropical Africa and Mascarene Islands. 


O. NATALENSIS, O. Kuntze, Rev. Gen. Plant. i. 292. 
Near Chirinda, 3800 ft. ; fl. & fr. July ; n. 303. 
INstrib. Natal and Zululand. 


O. Wetwitscui, Hiern in Cat. Welw. Afr. Pl. i. 442. 

Madanda forests at about 400 ft.; in. fl. & fr. Dee. ; n. 2140. 

Distrib. Angola. 

Different from typical O. Welwitsch in the taller habit, the scattered (not 
rosulate) leaves, the smaller, more globular ovaries and fruits, and shorter 
calyx-lobes. The specimens agree fairly well in these points with Baum 599, 
which is referred to O. Welwitschit (Kunene-Sambesi Exped. p. 382). With 


a larger range of material to judge from this may prove a distinct species. 


QO. TRINERVIA, Retz. Obs. iv. 23. 

Inyamadzi Valley, 2500 ft.; Chimanimani Mts. at 7000 ft. ; in fl. Sept. ; 
HMwlon(, Wood. 

Dnstrib. Tropical Africa, Mascarene Islands, East Indies. 


O. HIRTULA, O. Kuntze, Rev. Gen. Plant. ii. 292. 
Chimanimani Mts. at 7000 ft. ; in fl. Sept. ; n. 2152. 
Lhstrib. Rhodesia (Eyles 346 in herb. Mus. Brit.) and South Africa. 


The tropical specimens are nearly glabrous, otherwise they resemble the 
South African. 


Mussainba Arcuata, Poir. in Lam. Eneyel. iv. 392. 

Spungabera forest patch, 3700 ft., and Chirinda Forest at 3800 1 erage 
Dec. and March; young fr. March ; nn. 119, 6636. 

Distrib. African tropics and Mascarene Islands. 
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Uropuy.uum sympiocorpes, 8. Moore, sp. nov. 

Frutex ramulis attenuatis pendulis crebre foliosis novellis summum pub- 
erulis, foliis brevipetiolatis lineari-lanceolatis acuminatis basi acutis papyraceis 
utrobique, costarum axillis faciei inferioris pubescentibus exeinptis, glabris 
in sicco lgte viridibus vel viridi-olivaceis nitidis subtus pallidioribus, costis 
secundariis utrinque 8-9 aperte arcuatis in pagina inferiore magis prominulis, 
stipulis parvulis e basi lata gradatim attenuatis superne subulato-acuminutis 
inter se libers, floribus mediocribus solitatim (rarius 2-3) ex axillis ortis, 
pedicellis quam folia multo brevioribus juxta medium bibracteatis puberulis, 
calycis microscopice puberuli limbo quam ovarium hemispheericum paullo 
longiore in lobos 5 inferne triangulares superne subulatos alte diviso, corolla 
vix usque ad medium lobatee tubo calycem breviter excedente sursum levis- 
sime ampliato intus villosulo lobis 5 lanceolato-oblongis obtusis, staminibus 
breviter exsertis, ovario 4-loculari, stylo incluso glabro quam stigma biramosum 
paullo longiore, bacca globosa calyce accrescente onusta puberula. 

Hab. Mt. Pene Forest at 6500. ft.; in fl. Sept.; n. 1278. Also Nyasa- 
land, Mt. Milanji at 6000 ft.; A. Whyte (in fruit). 

Ramuli subteretes, egre 1 mm. diam. Folia 5-10 em. long., juxta medium 
8-15 mm. lat. ; petioli puberuli, 3-5 mm. long. Stipule solemniter 4 mm. 
long Inflorescentize (flore incluso) summum 1 cm. long. Bracteze lanceo- 
late + 1°5 mm. long. Flores lutescenti-albidi. Ovarium 1:2 mm. long., 
calycis limbus 2 mm. long. Corolla tota 6°5 mm. long. ; tubus 8:5 mm. long., 
basi 2°5 mm., ore 3 mm. lat. Filamenta L. mm. long., anthere totidem. 
Stylus 1-5 mm., stigmatis rami 0°8 mm. long. Bacca viridis, in sicco 1 em. 
diam., calyx coronans 4 mm. long., 4°5 mm. lat. 

Known among other features by the narrow leaves, the very short inflor- 
escences even when the flowers are not solitary, and the subulate lobes of the 
calyx. 


Hersta gasminirtora, DC. Prodr. iv. 390, 

Open woods at Beira; Madanda forests at about 400 ft.; Jihu, Mt. Singuno 
at 1500 ft.; Chirinda Forest, 3700 ft. ; in fl. Nov., Dec. ; nn. 134, 1139, 
1257, 1258. 

Distrib. Tropical Africa generally. 


LEPrACTINIA HEINSIOIDES, Hiern in Oliver, £1. Trop. Afr. iii, 88. 

Open woods at Beira and Madanda forests at about 4000 ft. ; fl. & fr. Dee. ;. 
nos. 1266, 1267. 

Distrib. 8.E. tropical Africa. 


ENTEROSPERMUM LITTORALE, Hiern in Oliver, Fl. Trop. Afr. iii. 98. 


Beira beach ; in fl. Dec. ; n. 1265. 
Distrib. Shore of Hast tropical Africa. 
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RANDIA SwyNNERTONII, S. Moore, sp. nov. 

Frutex ramosus, spinosus, ramis sat tenuibus teretibus cito glabris ultimis 
solummodo foliosis perbrevibus sub spinis ortis squamulis arcte obductis, 
foliis pro rata parvis brevipetiolatis oblanceolatis vel oblongo-obovatis obtusis- 
simis basi attenuatis firme membranaceis glabris vel.minute pubescentibus, 
stipulis parvulis e basi lata subulato-setaceis puberulis, floribus ex axillis 
ramuloram juvenilium solitatim ortis raro binis brevipedunculatis, pedunculis 
tomentellis, ovario subhemispherico tomentello quam calyx breviore, calycis 
campanulati tomentelli ultra medium divisi lobis rotundato-obovatis obtusis- 
simis basi contractis, corolle extus pubescentis tubo quam calyx breviore 
intus juxta medium annulatim barbato lobis tubo sequilongis late obovatis 
obtusissimis margine leviter undulatis, staminibus paullo infra os insertis, 
stylo incrassato sursum contracto quam stigma ovideo-oblongum longitrorsum 
saleatum paullulum longiore. 

Hab. Lower Umswirizwi River, 1000 ft. ; in fl. Nov. ; n. 1910. 

Rami ascendentes rarius subpatuli. Spinze quam ez AR. nilotice, Stapf, 
debiliores, patentes, + lem. long. Folia 1°5—-4 cm. long., 6-20 mm. lat., in 
sicco aliquanto castanea ; costee secundariw utrinque 3-4, tenerrime ; petioli 
3-7 mm. long. Stipule circa 2 mm. long. Pedunculi + 5 mm. Jong. 
Flores albi. Ovarium eegre 3 mm. long. et lat. Calycis limbus 3 mm. long., 
dentibus interpositis minimis nonnunquam obsoletis; lobi 5 mm. long., 
3°5 mm. lat. Corolle tubus 5 mm. long., 3 mm. lat. ; lobi 5 mm. long. 
Anthere subsessiles, oblonge, obtuse, 3°5-4 mm. long. Stylus 45 mm. 
long., inferne 1 mm. sub stigmate 0°5 mm. lat. ; stigma 3 x 2 mm. 

Near A. nilotica, Stapf, and R. Lachnosiphonium, Hochst., and more like 
the latter in habit, but the branches are always spinous. From both it is 


distinguished by the shortly peduncled flowers, the tomentose calyces, and 
small corollas. 


GARDENIA Neuperia, Eckl. § Zeyh. Enum. 360. 


Umvumvumvu Kiver, 4000 ft. ; Madanda forests, 400 ft.; in fl. April, 
Dec. ; nos. 1401, 2149. 


Distrib. South Africa. 


GARDENIA Nora, Swynnerton, sp. nov. 

Fruticosa, elata, deinde valide spinosa, ramis cortice griseo-albido obductis, 
ramulis juvenilibus cinereis glabris'ad nodos tumidis, foliis brevipetiolatis 
lanceolatis vel oblongo-lanceolatis acutis interdum aliquanto acuminatis costis 
lateralibus utrinque 4-6 arcuatim ascendentibus papyraceis glabris pallide 
nitidis, stipulis e basi lata abbreviatis subulatis, floribus in axillis superioribus 
solitariis oppositis pendentibus pro rata majusculis, pedunculis glabris calyce 
2-3-plo longioribus, calyce parvo campanulato glabro tubo (ovario) quam 
limbus in lobos 5 triangulari-subulatos alte divisus longiore, corolla cam- 


arr 
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panulata (inferne anguste eylindrico-infundibuliformi) albo-virescente lobis 
® quam tubus multo brevioribus oblongo-ovatis acutiusculis patentibus, 
antheris sessilibus infra fauces eequialte insertis, stylo incluso, stigmate 
fusiformi apice bilobo lobis subrotundatis obtusissimis, bacca coriacea globosa 
prominenter costata dilute viridi, seminibus pluribus complanatis vel rotundis. 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. Jan.: n. 11. 

Frutex 6-8 m. altus. Spine (monente cl. detectore) arrecte, 10-30 mm. 
long. Folia 6°5-10 em. x 2-3-5 em., viva saturate viridia, sicca olivacea; 
pagina inferiore paullo pallidiora ; petioli crassiusculi, 3-10 mm. long. Stipu- 
larum 14 mm. long. pars dilatata 2mm. long. Pedunculi 10-14 mm. long., sub 
fructu incrassati et 22 mm. attingentes. Ovarium circa 4 mm. long. Calycis 
limbus totus 5 mm. long., ejus lobi 3°5 mm. Corolle. tubus 6°4 em. long., 
ima basi 5 mm., juxta medium 2 cm., faucibus 3°3 em. diam. Antherse 
15 mm. long. Stylus circa 4°8 cm. long. ; stigma 16 x6 mm., lobi 2°5 mm. 
Jong. Bacca 2°5x2°5 em. Semina circa 11 x 11 mm., sordide alba. 

Outwardly very like G. konguensis, Hiern, but the leaves are smaller and 
relatively broader, and the corolla is narrowed from near the middle to the 
base instead of narrowing suddenly. The insertion of the stamens is also 
different in the two cases. 

A large, handsome shrub with glossy evergreen foliage and drooping 
branches. The bark is smooth and grey, and studded with blunt thorns. 


GARDENIA POSOQUERIOIDES, S. Moore, sp. nov. 

Frutex elatus, glaber, ramulis juvenilibus subtetragonis mox cortice sordido 
longitrorsum rimoso circumdatis, foliis oppositis ternisve oblongis vel ovato- 
oblongis vel anguste oblongo-obovatis apice cuspidato-acuminatis basi in 
petiolum brevem attenuatis tenuiter coriaceis nitidis facie inferiore aliquanto 
pallidis costis secundariis utrinque 8-10 ascendenti-patulis marginem versus 
arcuato-undulatis, stipulis ovatis vel ovato-triangularibus obtusis obtusissimisve 
unilateraliter connatis membranaceis, floribus magnis hexameris terminalibus 
solitariis breviter pedunculatis, calycis tubo (ovario) cylindrico-fusiformi in 
longitudinem suleato limbo usque ad 2 in lobos lineares obtuse acutos diviso, 
corolla hypocrateriformis tubo calycem multo excedente sursum leviter 
amplificato lobis late oblongis obtusissimis tubum _vix semisequantibus, 
staminibus faucibus insertis, filamentis brevibus antheris elongatis linearibus, 
ovario 1-loculari placentis 3 induto, stigmate brevissime exserto. 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. Nov., Jan. ; nos. 71, 6504. 

Folia seepe 10-14 cm. long., 4°5-6 cm. lat. ; accedunt interdum alia ex 
eodem nodo orta circa 7X3 cm. vel etiam minora ; petioli 0°5—1 cm. long. 
Stipule 1-1°5 cm. long. Pedunculus incrassatus, summum 8 mm. long. 
Ovarium 1:5 em. long., basi 4 mm., sursum 5 mm. lat. Calycis arabs 
1:5 em. long. ; lobi 3-3°5 em. long., humectati adusque 2 mm. lat. Corollze 
albee tubus 11 em. leng., inferne 0°5 cm., juxta fauces piloso-villosulas 1 em. 
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diam. ; lobi basi appresse piloso- pubescentes, 5 x 2 cm. Ca eas gracilia, 
2-2 mm. long. ; antherze maxima pro parte inclusz, circa 2 cm. long. Stylus. 
piloso-puber anes 10 cm. long. Stigma late clavatum, sulcatum, apice breviter 
lobatum, 1:3 cm. long. Fructus fusiformis, calyce persistente coronatus, 
coriaceus, viridis, costis 6 maxime eminentibus spongiosis indutus, 6 x 2 cm. 
Semina numerosa, 8 x 4°5 min. 
A plant in the style of G. assimilis, Afz., but different in many respects. 


GARDENIA TIGRINA, Welw. ex Hiern, Cat. Welw. Pl. i. 462. 

Chirinda Forest, 3700-4000 ft.; Mt. Maruma Forest, 3500 ft.; in fl. 
Octs tr, Web: san. LU. 

Distrib. Angola. 

Chindao name, ‘“ Mutambawebungu.” One of the commonest trees in 
Chirinda, reaching 80 ft. in height. The large, glossy, fusiform green fruits 
are great favourites with the forest monkeys (Cercopithecus albigularis). 


G. ASPERULA, Stapf § Hutch. in Journ. Linn. Soc. xxxviii. (1909) 423. 

Melsetter, 3500 ft. ; Chikore Hills, 3500 ft. ; in fl. Oct., Nov. ; nos. 56, 
56 a. 

Distrib. Zambesia and Nyasaland. 

Singuni name, “ Isivalesang weni”’ (kraal-door). Used by the natives for 
its thorns and toughness to close kraal-gates against lions. 


G. sPATULIFOLIA, Stapf § Hutch. in Journ. Linn. Soc. xxxviii. (1909) 424. 
Sabi River at about 1000 ft. ; in fl. Nov. ; n. 715. 
Distrib. Angola to Rhodesia. 


OxyantHus Monterroa, NV. E. Br. in Kew Bull. 1892, 125. 
O. Schlechteri, K. Schum. 

Madanda forests at about 400 ft. ; fl. & fr. Dec. ; n. 579. 
Instrib. Portuguese Hast Africa. 

A large shrub with white flowers. 


O. Grrrarpi, Sond. in Harv. Fl. Cap. iii. 31. 

Chirinda Forest, 3700-4000 ft. ; fl. & fr. Jan., Feb. ; n. 116. 

Distrib. Mozambique and N nial 

The specimens bear ripe fruits and also flowers in an early stage. The 
flowers not being matured some doubt must rest upon this identification. 


OxyanTHuS SwyNnnERTONH, S. Moore, sp. nov. 

Fruticosus, ramis complanatis deinde subteretibus glabris, foliis ellipticis 
vel elliptico-oblongis sursum cuspidato-acuminatis apice obtusiusculis basi 
obtusis petiolis brevibus canaliculatis insidentibus tenuiter coriaceis supra. 
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glabris subtus scabridis costis secundariis utrinque circa 8 ascendenti-patulis 
marginem versus aperte arcnatis, stipulis lanceolato-linearibus longe acumi- 
natis, floribus majusculis brevipedicellatis in corymbos breves axillares 
bracteatos paucifloros digestis, bracteis parvulis cymbiformibus a latere visis 
subulatis acuminatis margine ciliolatis, ovario quam calyx breviore anguste 
ovoideo-oblongo longitrorsum costato 2-loculari, calycis limbo late cylindrico 
lobis lineari-lanceolatis acuminatis eequilongo, corolla tubo lobos suos magno- 
pere superante extus glabro intus inferne piloso-pubescente lobis oblongis 
obtusis basin versus leviter angustatis, antheris sessilibus linearibus apice 
apiculatis basi sagittulatis, stigmate exserto fusiformi bifido, bacca anguste 
ellipsoidea basi apiceque obtusa. 

Hab. Chirinda Forest, 3700-4000 ft., and Boka, Lower Buzi River; 4. 
Oct.—Dec., fr. Dec. ; nos. 76, 135, 580, 6637. 

Folia 10-12 em. long., 3°5-4:7 cm. lat., supra nitidula subtus pallida, in 
sicco griseo- vel brunneo-viridia ; petioli circa 5 mm. long. Stipulse seepis- 
sime 1°5-2°5 em. long. Racemi floribus exemptis + 1 cm. Jong. Bractexe 
6-8 mm. long. Pedicelli + 4 mm. long. Flores albi. Ovarium 4 mm., 
calycis limbus 4 mm., ejus lobi 3-4 mm. long. Corolle tubus 8-9 em. 
long., humectatus 2°5 mm. lat.; lobi 2—2°5 em. long. Anthere 4'5 mm. 
long. Stylus 11 em. long. ; stigma 6°5 mm. long., summum vix 1 mm. lat. 
Baeca 4-4°5x1:5-2 em., in sicco longitrorsum striata. Semina fusca, 
4x3 mm. 

Near O. speciosus, DC., but different in bracts, flowers, and fruit. The 
fruits emit a strong and unpleasant musky smell. 


Var. BREVIFLORUS, S. Moore, var. nov. Corollze solummodo 5:5 cm. longa ; 


ceteroquin ut typus. 
Hab. Chirinda Forest ; in fl. Nov. ; n. 76a. 


TRICALYSIA MYRTIFOLIA, S. Moore, sp. nov. 

Frutex elatus, diffusus, ramulis subteretibus nudis cortice cinereo circum- 
datis ultimis attenuatis foliosis minute pubescentibus, foliis anguste oblongo- 
oblanceolatis obtusis vel obtusissimis in petiolum perbrevem gradatim angus- 
tatis tenuiter coriaceis supra glabris subtus preesertim in costa centrali valde 
emineite obscure puberulis costis secundariis utrinque 6-8 haud perspicuis, 
stipulis parvulis lineari-lanceolatis acuminatis extus puberulis, cymis sessili- 

bus plurifloris, calyculo simplici ore dentato ut calycis limbus dentatus 
cinereo -sericeo, calycis tubo (ovario) turbinato glabro quam limbus 
breviore, corolla tubo calycem breviter excedente extus glabro lobis 6 
oblongis obtusis limbo equilongis extus sericeis intus apicem iameeee 
ceterum glabris, staminibus 6 filamentis brevibus antheris oblongis obtusis, 


stylo piloso-puberulo ramis incrassatis, ovulis quove in loculo 2 collateralibus. 
G2 
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Hab. Mt. Maruma, 3500 ft.; Upper Inyamadzi Valley, 3000 ft. ; hills 
overlooking Upper Buzi River at 3500 ft. ; in fl. April, Sept., Oct. ; nos. 684, 
1183, 1283. 

Folia solemniter 4—5 em. long., 1°5-2 cm. lat., in sieco late viridia, costulz 
reticulate parum vero aspectabiles ; petioliad summnm 2mm. long. Stipules 
3mm long. Cyme corollis exemptis 5x8 mm. Calyculus 2°5 mm. long. 
Flores dilute virescentes. Ovarium 1 mm. long., calycis limbus 2 mm. 
Corolle tubus ut lobi 3°5 mm. long., ille 15 mm. diam. faucibus pilosis, hi 
cito reflexi. Filamenta 1°5 mm., anthere 3°25 mm. long. “ Stylus 3 mm. 
long., ejus rami 3 mm. 

The affinity is with 7. pallens, Hiern, which has larger elliptical leaves, 
truncate stipules, a pubescent calyculus and calyx, &e. 


TRICALYSIA LIGUSTRINA, S. Moore, sp. nov. 

Frutex ultrametralis, ramulis ascedentibus gracilibus subteretibus sparsim 
foliosis puberulis cito glabris, foliis parvis lanceolatis seepius equidem lineari- 
lanceolatis acutis basi obtusis tenuiter coriaceis supra et subtus glabris costis 
secundariis utrinque 4-6 facile aspectabilibus etsi tenuibus, stipulis inferne 
latis subito in aristam rigidam fuscam iis fere eequilongam exeuntibus extus 
puberulis, cymis abbreviatis paucifloris nonnunquam ad florem unicum 
redactis, calyculo simplici (inflorescentiarum uniflorarum duplici) quam 
calycis limbus breviore ore truncato, ovario turbinato glabro calycis limbo 
breviore, calycis limbo dentato ut calyculus appresse sericeo-pubescente, 
corolla tubo calycem longe excedente extus puberulo lobis anguste oblongo- 
obovatis obtusis marginibus revolutis extus pubescentibus intus glabris, 
staminibus 6 filamentis abbreviatis antheris oblongis obtusis, stylo breviter 
exserto glabro quam rami sui crassiusculi longiore, ovulis quoye in loculo 
2 collateralibus. 

Hab. On schistose hills near the Upper Buzi at 3000 ft. ; in fl. Sept., Oct. ; 
nos. 685, 1284. 

Foliorum limbus 4-5 cm. long., 1-1°5 cm. (raro 2 em.) lat., in sieco 
brunneo-viridis ; costule gre aspectabiles; petioli lati, canaliculati, 
puberuli, 2 mm. long. Stipule 2°5-3°5 mm, long. Cyme corollis exemptis 
4mm. long. Calyculus 12 mm. long. Flores albi. Ovarium 1 mm, long. 
Calycis limbus tandem irregulariter ruptus, 2 mm. long. Corolle tubus 
sursum leviter gradatim ampliatus, 6°5-7°5 mm. long., inferne 0°6 mm 
superne 1*2 mm. lat.; lobi 4 mm. long. Filamenta 1 mm., antheree 4 mm. 
long. Stylus 6-5 mm., rami 2°5 mm. long. 

Nearest 7. crassifolia, Benth. & Hook. fil., but distinguished from it inter 
alia by the leaves and the corollas with long tube and lobes markedly shorter 
than the tube. 

N. 1287 from Madanda forests on ant-heaps may belong here, but the 
specimens are without flowers. 
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TRICALYSIA PACHYsTIGMA, K. Schum. in Engl. Jahrb. xxxiii. (1903) 347. 

Chimanimani crags, 6500 ft. ; Mt. Pene, 6500-7000 ft. ; in fl. Sept, Oct; 
nos. 641, 1134 & 6068. 

Distrib. Nyasaland, Rhodesia. 


HUuINSENIA SYLVESTRIS, S. Moore, sp. nov. (PI. 4.) 

Arbuscula ramulis sat gracilibus cito glabris et cortice sordido longitrorsum 
rimoso preeditis, foliis brevipetiolatis lanceolato-obovatis apice obtusis interdum 
cuspidatis vel caudato-acuminatis basin versus cuneatim coartatis supra 
glabris subtus secus nervos appresse puberulis, stipulis abbreviatis e basi lata 
triangulari-subulatis caducis, floribus pedicellatis in paniculas breves pauci- 
floras copiose bracteatas pubescentes ramulis valde redactis terminalibus 
suffultas dispositis, bracteis parvulis ovatis breviter acuminatis appresse pubes- 
centibus, calycis appresse puberuli tubo (ovario) late turbinato quam limbus 
fere adusque medium lobatus breviore lobis e basi lata subulatis inter se seepe 
inzequalibus, corolla campanulatee puberule tubo sursum dilatato calycem 
5-plo excedente lobis oboyatis obtusissimis tubo brevioribus, antheris elon- 
gatis linearibus subinclusis, styli ramis lineari-oblongis obtusis. 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. Oct. ; nos. 576 & 689. 

Folia 7-10 em. long., juxta medium 4-5 cm. lat., firme membranacea, in 
sicco brunnescentia, subtus paullo pallidiora ; costae secundariz utrinque 4, 
arcuatim ascendentes, facie superiore impressa inferiore eminentes ; petioli 
circa 1 em. long., supra canaliculati, dorso puberuli. Stipuleesummum 5 mm. 
long. Panicula (floribus haud exemptis) 1°5-3 em. long. Pedunculus i. e. 
ramus suffulciens adusque 3°5 mm. long., glaber. Bractez 1°5-2 mm. long., 
persistentes. Pedicelli graciles, appresse puberuli, 2-6 mm. long. Flores albi 
intas purpureo-maculati. Ovarium 2 mm., calycis limbus totus 4 mm. long., 
hujus lobi 1-4 mm. longi vel breviores. Corolle tubus fere 1 cm. long., basi 
2mm. diam. subito ad 3 mm. dilatatus, inde usque ad fauces 9 mm. diam. 
gradatim ampliatus ; lobi 6x5 mm., conspicue nervosi. Filamenta juxta 
medium tubum inserta; antherze 6 mm. long. Stylus glaber, 5°5 mm. long. ; 
rami crassiusculi, 5 mm. long. Bacca subglobosa, 5 x 4°5 mm., puberula, 

From H. diervilloides, K.Schum., the present plant differs in shape of leaf, 
in the much larger calyx with lobes often unequal, the corolla-tube broader at 
base and suddenly, not gradually, expanded, Xe. The flowers are white with 
crimson specks, and look like those of Gardenia tigrina in miniature. 

Schumann described the style of /7. diervilloides as undivided and pluri- 
costate, and this appears to be the case with H. sylvestris on superficial 
examination. I find, however, the swollen upper part of the style, after a 
couple of days in water, to divide easily into two stigmatic arms as described, 
a division which can be brought about even by gently rolling the style 
between thumb and forefinger. . 

An oversight of greater importance relates to the ovules of this genus) 
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Both Schumann (Engl. Bot. Jahrb. xxiii. 453) and De Wildeman describe 
and the latter (Pl. Nov. Hort. Then. i. t. 3) figures the ovule as solitary. 
On opening a cell of the ovary is seen a biscuit-shaped body—apparently a 
single ovule—hanging from the top of the cell. The width of this body in 
relation to its length, however, made me suspect its homogeneity ; accord- 
ingly it was examined under a low power of the compeund microscope, when, 
as shown in Pl. 4. fig. 5, a couple of sharp points were seen projecting from 
either angle at the upper end. Sectioning showed each of these points to be 
the free portion of an ovule, the rest lying buried in the placentary tissue 
just as, for instance, is the case with the ovule of Myrsinez. Fig. 6 represents 
semidiagrammatically the placenta with its two ovules; in this the integu- 
ment and the pyriform nucellus are well shown. There being only dried 
material to hand, no further details concerning these ovules are discoverable. 
One would much like to know how this singular body behaves in matura- 
tion ; possibly the second ovule at length aborts, and the food-stuff accumu- 
lated in ‘its tissues and in that of the placenta serves to nourish the survivor. 
The result of this discovery is that Heinsenia must be removed from the 
Alberteze, where Schumann placed it, to the Gardeniez, next to Hmpogona. 


[The genus is also represented in Uganda, whence Mr. EH. Brown has 
recently sent specimens to the British Museum of the following :— 


HeErseniA Brown, S. Moore, sp. nov. 


Fruticosa, ramulis distanter foliosis cito glabris novellis pubescentibus, foliis 
brevipetiolatis oblongo-ellipticis obtusis basi acutis membranaceis utrobique 
nervis pagine inferioris appresse puberulis exemptis glabris, cymis axillaribus 
subsessilibus plurifloris, bracteis parvulis ovatis dense sericeis, floribus subses- 
silibus, calycis campanulati sericei limbo quam ovarium plane longiore tandem 
fisso lobis acuminatis, corolla campanulata extus sericea triente superiore 
divisa lobis late ovatis obtusis, antheris linearibus inclusis apice acutis, styli 
ramis complanatis clavellatis. 

Hab. Mabira Forest ; E. Brown, 429. 

Folia 8-10 x 3-45 em., in sicco griseo-viridia ; coste ordinis secundi 
utrinque 6, ascendentes, interdum levissime arcuati ; petioli 5-10 mm. long. 
Cymz (corollis inclusis) cirea 15x 2 em. Pedunculus summum 3 mm. 
Jong., seepius 1-2 mm. Bracteze cirea 2mm. long. Flores albi. Ovarium 
turbinatum, sericeum, 1°25 mm. long. Calycis limbus 3°5 mm. long. ; hujus 
Jobi 1 mm. long. Corolla 1 em. long. ; tubus cylindricus, inferne 2 mm. lat., 
inde dilatatus, ore 8 mm. lat.; lobi 4x 3-3°5 mm. Antherse 5 mm. long. 
Stylus 5 mm. long., hujus rami egre totidem. 

Differs from H. Lujw, De Wild., known to me only by figure and deserip- 
tion, in the sessile or almost sessile cymes, the acuminate lobes of the calyx, 
of which the tube is ultimately split down one or both sides, as occurs with 
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Tricalysia, and the markedly shorter and broader corolla with shorter and 
broader lobes. ] 


The species may thus be distinguished :— 


Corolla at most puberulous outside. 
Calyx-lobes as long as tube. Narrow base of corolla 


3 mm. long., 5 mm. broad............00..000. H, diervilloides, K. Schum. 
Calyx-lobes much shorter than tube. Narrow base 


of corolla 2 mm. long., 1:2 mm broad .......... H, sylvestris, 8. Moore. 
Corolla silky outside. 


Flowers on pedicels 4-6 mm. long. Calyx-lobes 

acute. Corolla infundibuliform .............. H. Iuje, De Wild. 
Flowers sessile or almost so. Calyx-lobes acuminate. 

Sasi CAM pAMUIATS 68 od. ess cede eaves H. Brown, 8. Moore. 


CREMASPORA AFRICANA, Benth. in Hook. Niger Fl. 412. 

Mt. Maruma, 3500 ft.; Chirinda Forest, 3700-4000 ft. ; in fl. & fr. Sept., 
Dec. ; nos. 73, 73 a, 1285. 

Distrib. Tropical Africa. 


POLYSPHERIA PEDUNCTLATA, K. Schum. in De Wild. Fl. Katanga, 226 
(ex descript.). 

Bank of Lower Umswirizwi River, 1000 ft.; Umtefu River, Lower Buzi, 
500 ft. ; in fl. Jan., Feb. ; nos. 74, 1269. 

Distrib. Congo Free State. 


P. LancEoiata, Hiern, in Oliver, Fl. Trop. Afr. iii. 128. 
Lower Umswirizwi River, 1000 ft. ; Boka, Lower Buzi, 100 ft.; open 
woods at Beira ; in fl. Nov., Dec., in fr. Dec. ; nos. 1272, 1274, 1274 a, 1277. 


Distrib. Mozambique, Nyasaland. 


PENTANISIA VARIABILIS, Harv. in Hook. Lond. Journ. Bot. i. (1842) 22. 
Var. inrermepia, Sond. in Harv. Fl. Cap. iii. 24. In short grass near 
Chirinda, 3800 ft. ; n. 423. 

Distrib. Mozambique, Nyasaland, South Africa. 


P. Scuwernrurtan, Hiern, in Oliver, Fl. Trop. Afr. i. 128. 
Melsetter at 6000 ft.; Mt. Pene, 7000 ft.; Northern Melsetter, 5000- 
6000 ft. ; in fl. April, Oct. ; nos. 2146, 6103, 6104, 6213. 


Distrib. Central Lake region to Rhodesia. 


Canrutum microcopon, S. Moore, sp. nov. 

Frutex effusus, verisimiliter inermis, ramulis gracilibus ultimis foliosis 
divaricatis appresse pubescentibus subinde puberulis, foliis brevissime petio- 
latis parvulis anguste ovato-oblongis acutis basi obtusis subrotundatisve 
membranaceis supra puberulis subtus preesertim in neryis subpubescentibus 
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novellis dense et appresse strigoso-pubescentibus costis secundariis utrinque 
3-4 paullulum arcuatis facie superiore fere evanidis, stipulis parvulis basi latis 
inferne connatis subito in acumen breve rigidum exeuntibus extus strigasc- 
pubescentibus intus glabris, floribus 5-meris pro rata minimis paucis (nonnun- 
quam usque ad 5) ex axillis fasciculatim ortis, pedicellis gracilibus calycem 
excedentibus pubescentibus, ovario depresse globoso hispidulo calycis limbo 
campanulato triente inferiore indiviso breviore, calycis lobis anguste lineari- 
oblongis obtusiusculis, corolle campanulatze lobis deltoideis acutiusculis extus 
pilosis tubo glabro equilongis, staminibus corollee faucibus villosis insertis 
subinclusis antheris ambitu ellipticis apice mucronulatis, stylo subincluso 
glabro, stigmate subgloboso utrinque truncato longitrorsum sulcato. 

Hab. Portuguese Hast Africa, Madanda forests, at about 400 ft. ; in fl. 
Déers ns B52: 

Folia 2-3°5 cm. long., 1-2 em. lat. ; petioli 1-2 mm. long. Stipule 3 mm. 
long. Pedicelli summum 3 mm. long. Flores lutescenti-virides. Ovarium 
0°6 mm. long. Calycis limbus totus 1:2 mm. long., lobi 0°9 mm. long. Corolla 
in toto 3 mm. long.; tubus 1°5 mm. long., circa 2 mm. lat. ; lobi 1:5 mm. 
long. Antherze subsessiles, 0°75 mm. long. Stylus fere 2mm. long. Stigma 
0°5 x O'7 mm. 

Close to C. telidosma, 8S. Moore (Plectronia telidosma, K. Schum.), known 
to me by description alone: this has still smaller leaves, subulate stipules, 


solitary flowers with even smaller corollas divided only one-third of the way 
down, and exserted stamens. 


CanTHIuM Livipum, Hiern, in Oliver, Fl. Trop. Afr. iii. 144. 
Madanda forests at about 400 ft. ; in fl. Dee.; n. 2154. 
Distrib. Zambesia. 

A large shrub with trailing branches. 


Cantarum Swynnertonu, 8. Moore, sp. nov. 


Frutex vel arbuscula spinis (anne semper?) alternis patentibus sat validis 
ouusius, ramulis divaricatis subteretibus juvenilibus summum obscure pube- 
rulis, foliis petiolatis lanceolatis obtusis basi gradatim angustatis membranaceis 
utraque facie glabris costis secundariis utrinque 4-5 ad medium vix dicho- 
tomis inde cum finitimis arcum valde latum referentibus, stipulis inferne 
connatis e basi lata subito in acumen breve exeuntibus extus glabris intus 
basi villosulis, floribus 5-meris parvulis in fasciculis axillaribus paucifloris 
ordinatis raro pedunculo communi perbrevi suffultis, pedicellis flores exce- 
dentibus minute puberulis, ovario subgloboso microscopice puberulo calycis 
limbum glabrum fere adusque basin in lobos late deltoideos obtusos vel acuti- 
usculos partitum excedente, corolle faucibus villosis exemptis glabree tubo 
urceolari_ quam lobi lanceolato-oblongi obtusi paullo longiore, staminibus 
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subexsertis filamentis brevibus antheris ovatis sursum_ breviter extenuatis, 
stylo exserto glabro, stigmate mitriformi. 

Hab. Chirinda Forest, 3700-4000 ft. ; in A. Nov. om 046: 

Rami ad nodos compressi aliter subteretes, cortice cinereo circumdati. 
Spine 1-fere 2.cm. long. Folia 4:5-7 em. long., 1:8-2°5 em. lat., in sicco 
facie superiore brunneo- facie inferiore griseo-viridia ; petioli 3-6 mim. long. 
Flores virides. Ovarium 1 mm. long.; calycis limbus 0°-4mm. Corolla tota 
4mm. long.; tubus 2°2 mm. long., inferne 2 mm. faucibas 1:6 mm. lat.; lobi 
18 mm. long. Filamenta 0-2 mm., antheree 1 mm. long. Stylus vix 3 mm. 
long. ; stigma 0°5 mm. long., 1 mm. lat. 

This has much the look of the South African Plectronia spinosa, Klotasch, 
among other points of difference being the lanceolate leaves, the smaller ovary 
and corolla hairy at the throat. From spinous forms of P. ventosa, Linn., 
which it still more closely resembles, it can be easily told by the fasciculate 
(not corymbose) inflorescences and the smaller flowers with exserted stigma. 


CaNTHIUM GUEINZU, Sond. in Linnea, xxiii. (1850) 54. 

Chipete Forest Patch, Mt. Pene, 7000 ft.; in fl. & fr. April, Oct.; nos. 170, 
6101. 

Distrib. Natal, Nyasaland, Portuguese East Africa. 

Singuni name, “ Umhlalel ingonyama” (Await the lion). The slightly 
astringent black berries are eaten by natives. 


CantHium Franauta, S. Moore, sp. nov. 

Frutex grandis, spinis mediocribus armatus, ramis sat validis cortice cinereo 
obductis ramulos perbreves etsi validos cicatricibus foliorum dilapsorum 
onustos copiose gignentibus, foliis sub apice ramulorum sitis parvulis petiolis 
gracilibus fultis ovato-oblongis obtusis seepe breviter cuspidulatis membra- 
naceis utraque pagina glabris costis secundariis utrinque 4-5 delicatulis 
arcuato-ascendentibus juxta marginem dichotomis, stipulis caducis inferne 
connatis lineari-lanceolatis sursum longe acuminatis extus glabris intus basi 
villosulis, floribus pro rata minimis 5-meris in dichasium simplex abbreviatum 
racemiforme pauciflorum gracillimum minute puberulum digestis, pedicellis 
gracillimis ovario turbinato-ovoideo longioribus, calycis limbo quam ovarium 
breviore in lobos triangulares acutos alte partito glabro, corollze extus minute 
puberulze ultra medium divisee tubo late cylindrico intus ad os villoso cetero- 
quin glabro lobis lanceolato-oblongis apice brevissime acuminatis, staminibus 
corollee ori insertis antheris subsessilibus breviter exsertis oblongis obtusis, 
stylo incluso glabro, stigmate mitriformi. 

Hah. Madanda forests at about 400 ft. ; in fl. Dec. ; nos. 1403, 1894. 

Rami summum 4 mm. diam., ramuli abbreviati circa 1 cm. long. Folia 
15-3 em. long., 8-13 mm. lat., in sicco olivacea vel castaneo-brunnea nec 
glauca. Stipulee 25 mm. long. Dichasii ramus uterque 8 mm. long. ; 
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circa 4-florus. Pedicelli 1-3 mm. long. Flores luteo-virides. Ovarium 
1:2 mm. long., calycis limbus 0°5 mm. Corolla tota 3 mm. long. ; tubus 
1:15 mm., lobi 1°85 mm. long., ille 2 mm. lat. Antherze 0°38 mm. long. 
Stylus 1 mm. long. ; stigma 0-4 x 0°6 mm. 

To be placed next C. glaucum, Hiern, the chief differences being the not 
glaucous leaves, the simple inflorescences, longer ovary, larger calyx-lobes, 
corolla with shorter tube and longer and relatively narrower lobes not obtuse 
at the end, larger anthers and shorter style. 


Canratum Munptianum, Cham. & Schlecht. in Linnea, iv. (1829) 131. 

Mt. Umtereni, 4000 ft. ; in. fl. Sept. ; n. 644. Chindao name, “ Mugaran- 
djerere” (Kite’s perch). 

Distrib. Natal, Transvaal. 

A small tree with a straight sapling-like growth. The wood is extremely 
durable and resists white ants and borers. 


CANTHIUM RACEMULOSUM, S. Moore, sp. nov. 


Frutex amplus, inermis ramulis divaricatis subteretibus cortice cinereo 
obductis ultimis foliosis glabris, foliis petiolatis obovatis acutis breviterve 
cuspidulato-acuminatis basi rotundatis vel obtusis membranaceis supra glabris 
subtus minutissime puberulis costis secundariis utrinque 5—6 juxta marginem 
irregulariter arcuatis, stipulis cito dehiscentibus inferne connatis e basi lata 
sensim angustatis sursum linearibus extus glabris intus basi fulvo- vel 
stramineo-villosis, floribus parvis 5-meris in paniculas sessiles breviterve 
pedunculatas quam folia multo breviores e racemulis paucis compositas leyi- 
terque puberulas digestis, ovario ovoideo quam calycis limbus brevissimus 
subtruncatus longiore, corollee extus microscopice puberule tubo late cylin- 
drico intus ad os ipsum villoso lobis triangulari-oblongis apice acutis necnon 
brevissime barbellatis tubo sequilongis, antheris corolle ori affixis sub- 
sessilibus subinclusis ovato-oblongis obtusis, disco puberulo, stylo breviter 
exserto, stigmate mitriformi longitrorsum sulcato. 

Hab. Madanda forests at about 400 ft. ; in fl. & fr. Dee. ; n. 541. 

Folia 4-8 em. long., 2°5-4'5 em. lat., in sicco castanea ; petioli cirea 5 mm. 
long., facie superiore canaliculati. Stipule 7-11 mm. long., harum basis 2°5- 
3mm., pars linearis 4°5-8 em. long. Flores virides. Pedicelli 1-2 mm. 
long., puberuli. Ovarium 1:25 mm., calycis limbus 0:25 mm. long. Corolla 
tota. 5mm. long. Antherze 1:25 mm. long. Stylus 3 mm. long. Stigma 
0-75 x0°6 mm. Bacca cruda e coccis duobus sepissime imparibus sistens, 
siccitate nigrescens, 3 x 2°5-3 mm. 

Differs from C. gracile, Hiern, for which it might be mistaken on a first 
view, chiefly in the broader leaves, the smaller flowers with corollas hairy at 


the month itself instead of a short way down the tube, the smaller obtuse 
anthers, and the shorter style. 
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1 
CANTHIUM VENTOsUM, S. Moore, comb. nov. 
Plectronia ventosa, Linn. Mant. 52. 


In open, short grass-veld on Mt. Pene at 6500 ft. san dl. Septey moti 
Dnstrib.. South Africa. 


VANGUERIA INFAUSTA, Burch. Trav. ii. 258. 

Near Chirinda; Chikore Hills; Madanda forests; Umhlonhlo, Lower Buzi ; 
in fl. Oct.—Dee. ; nos. 63, 1290, 1291, 1292. Chindao name, ‘ Munjiro.” 

Distrib. Tropical and 8. Africa. 


V. EDULIS, Vahl, Symb. iii. (1794) 36. 

Chibabava, Lower Buzi ; in fl. Dec. ; n. 540. Chindao name, “ Munjiro.” 

Distrib. Tropical Africa, Madagascar ; also East Indies, where probably 
introduced. 


VANGUERIA ESCULENTA, S. Moore, sp. nov. 

Frutex elatus vel arbuscula ramulis sat attenuatis patentibus rigidis cortice 
subfusco obductis ultimis paucifoliatis diutule pubescentibus, foliis parvulis 
brevipetiolatis lanceolatis vel lanceolato-ovatis sursum attenuatis apice obtusis 
basi rotundatis membranaceis utraque facie preesertim vero in nervis fulvo- 
pubescentibus costis secundariis utrinque circa 6 aperte arcuatis, stipulis e 
basi lata linearibus acutis pubescentibus, floribus pro rata mediocribus in 
cymas paucifloras sat longas preecipue ex axillis jam defoliatis ortis 
digestis, calycis tubo (ovario) hemisphzerico puberulo limbo eequilongo limbo 
in lobos 4 vel 5 triangulares obtusos acutosve alte diviso obscure puberulo, 
corolla tubo calycem plane excedente etsi brevi cylindrico sub limbo puberulo 
ore villosulo lobis 4 vel 5 tubo brevioribus oblongis acutis extus puberulis, 
antheris ori corolle affixis breviter exsertis apice acutis, ovario 4—5-loculari, 
stylo breviter exserto, stigmate cylindraceo-capitato. 

Hab. Chirinda Forest, 3700-4000 ft. ; fl. Sept., Oct. ; n. 65. 

Folia 3-4 (raro 5) cm. long., 1°2-2 (raro 2°5) em. lat., in sicco viridia, 
subtus parum pallidiora ; petioli 4-5 mm. long., fulvo-pubescentes. Stipulee 
cirea 4 mm. long. Cyme sepissime 1—-1°5 em. long., pubescentes. Bracteze 
ovate, circa 1°5 mm. long. Ovarium 1:2 mm. long., calycis lobi 1 mm. 
Corolle tubus humectatus 4 mm. long., vix iotidem lat.; lobi 3 mm. long. 
Filamenta 0°5 mm., anthers 1:75 mm. long. Discus maximeeminens. Stylus 
compressus, superne angustatus, glaber, 6 mm. long. ; stigma 0°6 mm. long. 

Near V. edulis, Vahl, and V. infausta, Burch., but different from both in 
foliage and various floral details. The fruit, which is edible, is known as 
the “Chirinda Medlar.” This is the common “ Munjiro”’ of the forest ; 
the bright gamboge fruits fall from the trees in March and April. 


: ‘ ’ 
Var. GLABRA, S. Moore, var. nov. Folia glabra. Cyme summum puberule. 


Hab. Chirinda Forest ; in fl. Dec.; n. 1307. 
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Vanauerta Munsiro, S. Moore, sp. nov. 


Frutex grandis, inermis, ramulos sat validos nudos juveniles breviores foliosos 
dense pubesventes emittens, foliis brevipetiolatis oblongo-obovatis obtusis vel 
obtusissimis basi cuneatim angustatis membranaceis utrobique sed preesertim 
subtus molliter pubescentibus (noyellis fulvo-tomentellis) costis secundariis 
utrinque 8 patule ascendentibus aperte arcuatis, stipulis linearibus pubescenti- 
bus diutule persistentibus, floribus mediocribus in cymulas paniculatas brevi- 
pedunculatas quam folia breviores pubescentes digestis, ovario depresse 
globoso quam pedicelli nunc longiore nunc breviore ut limbus in lobos 5 tri- 
angulares obtusos obtusiusculosve alte partitus dense pubescente, corollee 
pubescentis tubo late cylindrico quam lobi 5 oblongo-lanceolati apice acumi- 
nati paullulum breviore faucibus villoso, staminibus subinclusis filamentis fauci- 
bus insertis quam antherze apice apiculatze paullo brevioribus, stylo breviter 
exserto crassiusculo superne paullulum attenuato puberulo, stigmate pileato. 

Hab. Kurumadzi River, Jihu, at 2000 ft. ; fl. Nov. ; n. 1293. 

Folia majora 9-10 x 4°5-5 cm., minora 3°5-6 x 2-3 em., basi seepe parum 
obliqua ; costee supra planee subtus leviter prominulz ; petioli circa 5 mm. 
long., dense pubescentes. Stipulee circa 6 mm. long. Paniculee 3-4 cm. 


long., 3-6 cm. diam. Flores virides. Ovarium 1°5 mm., calycis limbus 


1mm. long. Corolla 7°5 mm, long. ; tubus 3°5 mm. long., 2°5 mm. diam. ; 


> 


lobi 4 mm. long., mox reflexi. Filamenta 1 mm. long., anthere 1°6 mm. 
Stylus egre 5 mm. long., stigma 0°13 mm. 

A plant of familiar appearance, which I have been unable to match either 
from specimens or descriptions. Small-leaved forms of V. infausta, Burch., 
might be mistaken for it, but the acuminate corolla-lobes of V. Munjiro afford 
an easy means of discriminating between the two. V. Volkensii, K. Schum., 
with much the same foliage has different stipules and larger corollas with a 
glabrous tube and still more acuminate lobes. 

This is the common “ Munjiro” of the Jihu. There is another specimen 
of it in the British Museum from Victoria, Rhodesia (Monro, 605 A). 


VANGUERIA SPARSIFOLIA, S. Moore, sp. nov. 


Frutex elatus, inermis, copiose ramulosus, glaber, ramulis attenuatis maxime 
divaricatis infra apicem solummodo foliosis, foliis parvis anguste ovato- 
oblongis raro anguste obovatis sursum gradatim attenuatis apice obtusis vel 
obtusissimis nonnunquam emarginatis basi in petiolum brevem angustatis 
membranaceis costarum axillis pubescentibus exemptis glabris costis secun- 
dariis utrinque 4 ascendentibus parum perspicuis, stipulis ima basi latis 
ibique connatis necnon intus villosulis inde subito in appendicem linearem 
glabram exeuntibus, floribus 5-meris parvulis in eymas umbelliformes 
breviter pedunculatas 2—4-floras glabras dispositis, pedicellis ovarium exce- 
dentibus, ovario subgloboso calycis limbum brevyem dentatum excedente 3—4- 
loculari, corollee tubo cylindrico quam lobi lanceolato-oblongi obtusi plane 
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breviore intus ore villoso ceterum glabro, staminibus ori insertis antheris 
breviter exsertis subsessilibus ovatis apice apiculatis basi sagittulatis, stylo 
inferne crassiusculo sursum attenuato glabro, stigmate subexserto cylindrico 
utrinque truncato longitrorsum sulcato. 

Hab. Madanda forests at about 400 ft. ; fl. Dec. ; n. 551. 

Folia 2°5-4 (raro 5) em. long., 1:2-2 em. lat., in sicco utrinsecus preesertim 
vero pagina superiore viridia ; petioli circa 2 mm. long. Stipule circa 3 mm. 
long. Pedunculi 1-3 mm.long. Pedicelli filiformes, 2-4 mm. long. Flores 
lutescenti-virides. Ovarium 1:5 mm,, calycis limbus ‘5 mm. long. Corolla 
in toto 5°5 mm. long.; tubus 2 mm., lobi 3°5 mm. long. Anthera 1:8— 
2mm. long. Stylus 2-5 mm. long. ; stigma 1 mm. lone. 

The affinity of this is with V. canthioides, Benth., which has larger leaves, 
hairy pedicels and calyx, a corolla with a tube longer than the lobes, different 
anthers and a longer style. 


VANGUERIA APICULATA, K. Schum. in Engl. Pflanzenw. Ost-Afr. C. 384. 

Common in long grass on the outskirts of Chirinda Forest; in fl. Dee. ; 
n. 64. “Small wild Medlar ” ; Chindao name, ‘ Munjiro.” 

Distrib. Tropical East Africa, northwards to Uganda. 


VANGUERIA DRYADUM, S. Moore, sp. noy. 


Frutex scandens, ramis gracilibus foliis jam orbis teretibus ut ramuli 
patentissimi foliosi pubescentibus deinde glabris et cortice fusco-purpureo 
obductis novellis dense pubescentibus, foliis parvulis brevipetiolatis ovato- vel 
lanceolato-oblongis obtusis obtusissimisve basi obtusis nonnunquam  sub- 
rotundatis subcoriaceis utrinque velutinis, stipulis minutis lineari-subulatis 
pubescentibus brunneis, floribus mediocribus in foliorum axillis ramulorum 
brevium ultimorum solitariis pedunculis sat longis sutfultis, ovario subgloboso 
ut pedunculi et calyx alte 5-partitus dense subfulvide sericeo 5-loculari, 
calycis lobis oblongo-oblanceolatis obtusis ovarium multo excedentibus, 
corollz extus pubescentis tubo calyce paullo-breviore subcylindrico (medio 
paullulum ampliato) ore villoso intus infra medium pilorum annulo onusto 
lobis 5 lineari-lanceolatis acuminatis tubum leviter excedentibus, staminibus 
faucibus affixis breviter exsertis antheris anguste ovoideo-oblongis acutis, 
stylo exserto superne attenuato glabro, stigmate cylindraceo apice convexo 
basi truncato 5-sulcato. 

Hab. Madanda forests at about 400 ft. ; fl. Dec. ; n. 1030. 

Folia vulgo 1:5-2°5 cm. long. (raro 2°5 cm.), 7-12 mm. lat., pagina 
inferiore grisea, pagina superiore griseo-olivacea ; costae secundariz utrinque 
2-3, tenerze. Stipule circa 2 mm. long. Pedunculi 1°5 cm, attingentes, 
seepe vero breviores. Flores dilute virides. Ovarium 2°5 x 2°5 mm. Calycis 
lobi 9-10 mm. long., sursum 4 mm. lat. Corollse tubus 6x3 mm. ; lobi 
7 mm. long. Filamenta tenuia, 1 mm, long., antheree 15 mm. Stylus 
1:25 em. long. 
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In foliage much like V. macrocalyx, Sond., but in habit more slender than 
that, with much longer pedicels to the flowers, broader calyx-lobes, corolla 
with the lobes longer and differently shaped, &e. 


Fapoaia Crenkowsktil, Schweinf. Rel. Kotsch. 47. 

Chirinda Forest and Mt. Pene; in fl. Sept., Oct., Dec.; nos. 241, 6122, 
6502. Flowers very attractive to sun-birds (Cyanomitra olivacea) and to 
butterflies, especially Papilio poliwenes and P. angolensis. 

Distrib. African tropics, Transvaal. 


CRATERISPERMUM LAURINUM, Benth. in Hook. Niger Fl. 411. 

Near Chirinda; Mt. Umterani at 4000 ft. ; open woods at Beira; in fl. 
Oct., fr. Dec. ; nos. 183, 1069, 1070. 

Distrib. West and South tropical Africa. 


Correa (§ Exsertee: Perennes) LIGUSTROIDES, S. Moore, sp. nov. 

Fruticosa, glabra, novellis aliquanto resinosis, ramulis gracilibus leviter 
compressiusculis mox teretibus crebro foliosis, foliis oblongo-lanceolatis 
seepissime cuspidulatis apice obtusis basin versus in petiolum brevem attenuatis 
tenuiter coriaceis costis secundariis utrinque circa 8 patulis parum arcuatis, 
stipulis a basi lata in acumen sat longum sensim abeuntibus, floribus in axillis 
solitariis pedunculis quam ovarium plane longioribus fultis, calyeulo duplici a 
flore subremoto ore lobato vel subtruncato, oyario anguste ovoideo, calycis 
limbo obsoleto, corolla 4-meree tubo infundibulari lobis ovato-oblonyis obtusis 
quam tubus paullulum longioribus, staminibus 4 filamentis brevibus antheris 
exsertis lineari-oblongis obtusis, styli exserti ramis linearibus, ovulo medio 
septo affixo, bacca oblonga exsucca 1-sperma. 

Hab, Chipete Forest Patch, 3800 ft. ; in fl. Dec., ripe fr. July ; n. 67. 

Foliorum limbus glandulis pellucidis minutissimis copiosissime preeditus, 
solemniter 5-7 cm. long. et 1°5-2 cm. lat., facie superiore in sicco olivaceo- 
fuscus, facie inferiore viridis ; costae superne subplanze inferne eminentes. 
Stipulee circa 4—5 mm. long. Pecunculi adusque 4 mm. long. Flores albi. 
Ovarium 1°5 mm. long. Corollee tubus 5 mm. long., basi 1°5 mm. faucibus 
3mm. diam. ; lobi 6 mm. long. Filamenta crassiuscula, 1 mm. long., antheree 
4mm. Stylus7 mm. long., ejus rami capitulati, 2 mm.long. Bacca ex schedis 
cl. detectoris flava, circa 1 cm. long. et 7 mm. lat. Semina 7-5 mm. long, 

Known readily from allied species by the small leaves and tetramerous 
flowers. 

“This is the shrub yielding Chirinda coffee ; it forms the main under- 
growth of the Chipete Forest Patch. The crop is always small though heavier 
in alternate years, the dense shade under which most of it grows being 
prejudicial to heavy cropping. The berries are greatly eaten by the forest 
bulbuls and robins as well as by baboons. The larvee of a large white and 
brown longicorn beetle (Anthores leuconotus) destroy this shrub, entering 
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just above the ground and completely eating out the root and base of 
the trunk.” 


Correa (§ Exserte : Perennes) Swynnerronu, S. Moore, sp. nov. 

Frutex ramulis superne foliosis teretibus cito fere glabris (novellis viscidis) 
cortice cinereo transversim rupto circumdatis, foliis parvis oblongis vel 
oblongo-lanceolatis obtusis basi in petiolum brevem attenuatis tenuiter 
coriaceis utrobique fere omnino glabris costis secundariis utrinque 4-5 inferi-. 
oribus ascendenti-arcuatis superioribus patentibus costa marginali a margine 
satis distante anfractuoso, stipulis a basi lata subulatis rigidis, floribus iisdem 
temporibus ac folia genitis in axillis sepius 2-4 breviter pedunculatis, 
calyculo simplici pedunculo inserto ore dentato, ovario ut calyculus calyx- 
que secremento viscido obducto hemisphzrico, calycis limbo brevissimo: 
obseure denticulato, corolle glabree tubo infundibulari lobis 8-9 anguste 
ovato-oblongis obtusis quam tubus paullo longioribus, staminibus 8-9 exsertis 
filamentis quam anther fere 4-plo brevioribus antheris oblongis obtusis,. 
styli exserti ramis elongatis linearibus, bacca anguste ovoideo-oblonga 
exsucca disperma. 

Hab. Near Chirinda under cultivation at 3000 ft.; Madanda forests at 
about 400 ft. ; fl. Oct., fr. Dec. ; nos. 578, 2133. 

Folia summum 3°5 x 1:2 cm., modica 2°5 x1 cm., pag. sup. punctis albis. 
microscopicis Ccopiosissime induta, in sicco supra subolivacea vel brunnea,,. 
subtus pallidiora; petioli cirea 2 mm. long. Stipule 2-2°5 mm. long. 
Pedunculi 1-5-2 mm. long. Calyculus vix 1 mm, long. Flores albi. 
Ovarium 1 mm. long. Calycis limbus 0°3 mm. long. Corolle tubus 7 mm. 
long., basi 1°5 mm., faucibus 4°5 mm. lat.; lobi summum 9 mm. long. 
Filamenta 1°5 mm., antheree 5-6 mm. long. Stylus 11 mm. long. ; stigmatis 
rami 5 mm. Bacca 9 mm. long., 6°5 mm. lat. Semina 5°) mm. long..,. 
fusco-grisea. 

To be inserted next C. stenophylla, G. Don, from which it differs chiefly 
in the much smaller not caudate-acuminate leaves, the short stipules, the 
short-toothed calyculus, and the smaller berries and seeds. 

N. 2133 is the plant in flower; n. 578 is surmised by Mr. Swynnerton, 
and I believe correctly, to be the fruiting state. N. 579 (in fruit) from 
Malata near the mouth of the Buzi (the “ Inyambane coffee ” of settlers) 
may perhaps be a form of the same with somewhat larger leaves (up to. 
4°5x 2 cm.). 

“This coffee grows wild in quantities on the Juababa River, Portuguese 
BE. Africa, at about 1000 ft. Seed brought thence a few years ago.” The 
coffee yielded by these berries is said to be of excellent quality. 


PAVETTA GRACILLIMA, S. Moore, sp. nov. 
Fruticulus ramis tenuibus teretibus nudis cortice albo circumdatis 
ramulos gracillimos apice foliosos minute puberulos dein glabros gignentibus,. 
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foliis parvulis oblanceolatis vel oblanceolato-oblongis apice obtusis obtusissi- 
misve nunc brevissime cuspidulatis inferne in petiolum brevem sensim con- 
tractis tenuiter membranaceis supra scabriusculis subtus preesertim in nervis 
puberulis costis secundariis utrinque 5—6 ascendentibus juxta marginem ipsum 
solummodo arcuatis utraque facie parum aspectabilibus, stipulis ima basi 
-connatis parvulis deorsum latis sursum in acumen breve rigidum exeuntibus 
intus villosulis diutius persistentibus, floribus submediocribus 4-meris in 
jpaniculis terminalibus perbrevibus subumbellatis griseo-pubescentibus pluri.. 
floris dispositis, pedicellis calyces subsequantibus, ovario calycis limbo breviore 
-oblongo-ovoideo griseo-pubescente, calycis pubescentis limbo in lobos 4 
-anguste lineari-lanceolatos acuminatos alte partito, corolle tubo calycis 
limbum triplo excedente extus glabro intus juxta fauces pilosulo lobis oblongo- 
lanceolatis acutis quam tubus manifeste brevioribus, staminibus exsertis 
corolle ori affixis, stylo longe exserto sursum minutissime puberulo, stigmate 
clavellato integro papilloso. 

Hab. Madanda forests at about 400 ft. ; in fl. Dec. ; n. 1260 a. 

Folia 3°5-4 cm. long., 1°3-2 em. lat., in sicco griseo-viridia; petioli 
‘summum 5 mm. long. sed plerumque breviores ; stipulee circa 2-3 mm. long. 
Inflorescentize circa 3 cm. diam., floribus exemptis summum 5 mm. long. sed 
plerumque breviores. Pedicelli plerique 3-4 mm. long. Flores albi. 
~Ovarium 1'2 mm. long., calycis limbus 4°5 mm. Corolle tubus 1°3 cm. long., 
humectatus inferne 0°7 mm. superne 1°3 mm. lat. ; lobi5 mm.long. Antherze 
-anguste lineares, acute, 4mm. long. Stylus 2°8 cm., stigma 2 mm. long. 

Differs from P. Klotzschiana, K. Schum., chiefly in the longer pedicels, the 
smaller and narrower lobes of the calyx, and the slender tube of the corolla. 


Pavetra Kiorzscarana, K. Schum, in Engl. Pflanzenw. Ost-Afr. ©. 388. 

Madanda forests at about 400 ft.; Lower Buzi; in fl. Dec. ; nos. 1259, 
1260. Shrub with white flowers; on limestone. 

Distrib. Nyasaland and Mozambique. 


Paverra Buzica, S. Moore, sp. nov. 


Fruticosa, glabra, ramulis gracillimis cortice albido mox obductis apice 
foliosis, foliis parvulis subsessilibus oblanceolatis apice ipso acutis vel obtusi- 
usculis nonnunquam brevissime cuspidulatis inferne gradatim extenuatis 
tenuiter membranaceis in sicco griseo-viridibus costis secundariis utringue 
4-5 ascendentibus, stipulis parvulis connatis ovatis acuminatis apice rigidis 
intus villosulis, floribus 4-meris ad normam generis parvis in paniculas 
terminales abbreviatas dispositis, pedicellis calycem circa semizequantibus, 
ovario subgloboso quam calycis limbus in lobos 4 anguste lineari-lanceolatos 
-acuminatos alte partitus multo breviore, corollee tubo calycis limbum plus quam 
‘duplo superante lobis lanceolato-oblongis acutis tubum fere semiaequantibus 
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staminibus exsertis corolle ori affixis antheris anguste linearibus apiculatis, 
stylo longe exserto apice clavellato. 

Hab. Umhlonhlo, Lower Buzi; in fl. Jan. 32 102259. 

Folia 2-5-5 X-5-1'8 cm. ; petioli summum 3 mm. long., seepe vero brevi- 
ores nisi evanidi. Stipulee 2-4 mm. long. Inflorescentie circa 1:5 em. diam., 
corollis exclusis modo 5 mm. long. Flores albi. Pedicelli + 2 mm. long. 
Ovarium 0°65 mm., ealycis limbus vix 4 mm. long. Corolle tubus inferne 
intus puberulus 9mm. long., inferne 0-6 mm. superne 1 mm. lat. ; lobi 4 mm. 
long. Antherz subsessiles 4 mm. long. Stylus 2 em. long., stigma 1:5 mm. 

Near P. gracillima, described above, from which it differs in the absence 
of a hairy covering, in the somewhat smaller leaves, the shorter pedicels, 
globose ovary, and corollas with a shorter tube and shorter and narrower 
lobes. 


PaverTa StrpuLopaLiium, K, Schum. in Warb. Kunene-Samb. Exped. 393. 
Nyahodi River at 5000 ft. ; in ft. April; n. 2147. 
Distrib. Angola, Rhodesia. 


P. Scuumanniana, K. Hofim. ew K. Schum. in Pflanzenw. Ost-Afr. 
Je Oo. 

Chikore Hills, 3500 ft. ; in fl. Nov. ; n. 1212. 

Distrib. Angola to Eastern tropical Africa. 


Paverra ALBICAULIs, S. Moore, sp. nov. 

Fruticosa, ramis validis nodosis stipularum diu persistentium reliquiis 
onustis glabratis albis novellis griseo-velutinis, foliis apicem versus ramuloram 
juniorum congestis obovato-oblongis sursum angustatis obtusis basi in petiolum 
brevemgradatim desinentibus firme membranaceis supra hispidulo-pubescen- 
tibus subtus griseo-velutinis costis secundariis utrinque cirea 12 patentibus 
jeviter arcuatis, stipulis basi vaginatim connatis ovatis caudato-acuminatis 
extus griseo-yelutinis, floribus mediocribus pedicellatis in axillis ramorum 
jam foliis orborum dense cymosis tetrameris, ovario subsphzeroideo ut pedicelli 
calycisque limbus pubescente, calycis parvuli limbo circa medium usque 
in lobos triangulares obtusos diviso, cerollz tubo calycem maltoties excedente 
superne amplificato glabro (intus vix omnino glabro) lobis oblongis obtusis- 
simis tubo multo brevioribus, stylo longe exserto apice clavellato. 

Hab. Open woods at Beira ; in fi. Dee. ; n. ed ee - 

Rami florigeri 3-4 mm. diam., cortice coriaceo albo nullo negotio separabili 
circumdati; internodia solemniter circa 2 cm. long. Folia 6. om. longi; 
2-3 am. lat. ; petioli 5 mm. long., vel etiam minus. Stipule 7 inm. long. 
Cyme sessiles, multifloree. Pedicelli circa 7 mm.long., pubescentes. Flores 


‘albi. Ovarium 1:2 mm. long., calyx totidem. Corollee tubus 15 mm. long., 
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inferne 0°75 mm., superne 1°5 mm. diam.; lobi 455 mm, long. Stylus 
30 mm. long. 

Allied to P. Schumanniana, F. Hoffm., but different in the long pedicels 
and in the corolla. 


Paverra comostyLa, S. Moore, sp. nov. 

Fruticosa, ramis defoliatis cortice dilute brunneo obductis ramulos breves 
foliosos glabros apicem versus emittentibus, foliis ovatis obovatisve breviter 
cuspidatis apice obtusis basi in petiolum manifestum cuneatim angusiatis 
membranaceis utraque facie glabris margine obscure denticulatis denticulis 
ciliolatis in sicco nigrescentibus subtus lividis costis secundariis utrinque 
cirea 8 ascendentibus paullulum arcuatis; stipulis late ovatis acutis intus 
hirsutis diuscule persistentibus, floribus in corymbum brevem glabrum foliis 
breviorem congestis, bracteis minutis setaceis, floribus 4-meris, calycis tubo 
(ovario) pedicello breviore hemisphzerico limbo tubum bene excedente alte 
lobato lobis linearibus acutis extus puberulis, corollze tubo gracili calycem 
magnopere superante extus glabro intus piloso lobis tubo triplo brevioribus, 
antheris sessilibus exsertis, stylo longissimo glabro, stigmate parum incrassato 
integro. 

Hab. Chirinda Forest, 3700-4000 ft.; in fl. Jan. ; n. 75. 

A large shrub not uncommon in Chirinda, where its masses of white 
panicles make a great show during January. 

Foliorum limbus 7-9 x 4-5°5 em. ; petioli cirea 1 em. long. Stipule 5 mm. 
long. Corymbi 4x6 cm. Pedicelli + 3 mm. long. Flores albi. Calycis 
tubus 1:2 mm., limbus 5 mm. long., hujus lobi 4 mm. Corolle tubus 
1-8-2 em. long., inferne 15 mm. superne 2 mm. diam.; lobi anguste 
oblongo-obovati, acutiusculi, 6 mm. long., crassiusculi. Antherge 5-5 mm. 
long. Stylus modo non 5 cm. long. ; stigma 2 mm. long. 

This has some resemblance to P. angolense, Hiern, but among other 
features its leaves are smaller and differently shaped, and the calyx-lobes are 
shorter and not setaceous. 


PaAveETTA SALIGNA, S. Moore, sp. nov. 


Frutex grandis, crebro ramulosus, glaber, ramulis tenuibus cito cortice 
cinereo circumdatis ad nodos aliquantulum tumidis, foliis lineari- vel oblongo- 
lanceolatis sursum gradatim extenuatis apice obtusis basi in petiolum brevem 
enneatim coartatis tenuiter coriaceis in sicco olivaceo-fuscescentibus supra 
nitidulis cosiis secundariis utrinque 6-7 ascendentibus marginem versus 
dichotomis, stipulis parvulis diu persistentibus ovatis obtusiusculis firmis- 
extus glabris intus appresse pubescentibus, floribus 4-meris pro rata parvis 
in paniculas terminales paucifloras a foliis superatas digestis, pedicellis 
ovarium longe excedentibus, ovario turbinato quam calycis limbus cupuli- 
formis ore denticulatus paullulum breviore, corolla tubo calycis limbum duplo 
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excedente stricte cylindrico quam lobi ovato- oblongi obtusi vel emarginati 
breviore intus faucibus villoso,’ staminibus exsertis nana lineari-oblongis 
breviter apiculatis, stylo subincluso sursum incrassato ibidemque villosulo 
stigmati anguste fusiformi acuto obscure puberulo Bum eRgO. 

flab. lees Bazi, Chironda and Boka ; in fl. Dec. ; nos. 1262, 1263. 

Folia solemniter 5-10 em. long., 1-2-7 cm. lat. ; costularum ais sublaxum, 
modice perspicuum ; petioli sat validi, 3-6 mm. long. Stipule 2 mm. long. 
Corymbi 3-4 em. long., et totidem diam. Pedicelli cirea 1 em. long. Flores 
albi. Ovarium 1°5 mm. long., calycis limbus 2mm. Corolla in toto 1 em. 
long. ; tubus 4 mm. long., 1°3 mm. diam. ; lobi 6 mm. long. Stylus 5°5 mm. 
long., stigma 5°5 mm. 

Near P. neurophylla, S. Moore, but, among other features, the leaves are 
shorter in the petiole and in texture thinner ; the cupular calyx is quite 
different, and the tube of the corolla much shorter and broader. 


Pavetta SwyNNeERTONI, S. Moore, sp. nov. 

Arbuscula vel frutex elatus, ramulis subteretibus ultimis foliosis una cum 
noyellis glabris, foliis lanceolatis vel oblanceolato-oblongis seepius cuspidato- 
vel caudato-acuminatis apice obtusis basi in petiolum sat longum gradatim 
attenuatis utrinque glabris tenuiter coriaceis in sicco nigrescentibus nitidis 
costis secundariis 7-8 parum arcuatis supra impressis subtus eminentibus 
utringue percursis, stipulis e basi lata rigida subulato-setaceis diu persistentibus 
extus glabris intus pubescentibus, corymbis breviusculis plurifloris termi- 
nalibus necnon ex axillis summis oriundis foliis eequilongis vel brevioribus, 
bracteis subulatis quam pedicelli pubescentes brevioribus, floribus 5-meris, 
ealycis tubo (ovario) parvo subhemispherico limbo brevi ad 4 lobato 
pubescente hujus lobis triangularibus obtusis, corolle extus glabree intus 
pubescentis tubo calycis limbum 5-plo excedente limbo tubum eequante lobis 
oblongis obtusissimis, antheris subsessilibus exsertis, stylo exserto inferne 
filiformi et glabro in medio incrassato et pubescente, stigmate clavato 
integro. 

Hab. Chirinda Forest, at 3700-4000 feet ; in fl. Jan. ; 2. 117. 

Folia 8-14 em. long., 3-5 cm. lat., summa minora, e. g. 5X 2°d em. ; 
petioli 1-2 em. long. Stipe 6 mm. long Corymbi 6-8 em. long., circiter 
totidem diam. Bracteze ultimee 1 mm., pedicelli circa 2 mm. long. Flores 
albi. Ovarium 1°2 mm. long. Calycis vei in toto 1:2 mm., lobi 0°5 mm. 
Corolle tubus 6 mm. long., humectatus 1°5-1'8 mm. diam. ; limbi lobi 
cerassiusculi, 2 mm. lat. Antheree apice mucronulate, 5 mm. long. Stylus 
vix 1 em., stigma 3 mm. long. Bacce nitentes, glabree, 5 mm, diam. 

This also is near} P. neurophylla, but the leaves and calyces are quite : 


different. 


long. 


H 2 
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Psyonorria BuzIcA, S. Moore, sp. nov. 

Frutex altitudinis mediocris, ramulis teretibus cortice aloido obductis 
novellis compressis puberulis mox glabris, foliis oppositis vel ternis lanceolato- 
oblongis vel anguste oblongo-obovatis obtusis basin versus in petiolum brevem 
angustatis papyraceis glabris vel summum leviter puberulis plus minus 
presertim pagina inferiore griseo-viridibus costis secundariis utrinque 5 late 
arcuatis facie inferiore solum prominulis, stipulis ima basi connatis ovatis sarsum 
bifidis extus puberulis intus pubescentibus segmentis aristiformibus sepe leviter 
recurvis, floribus pro rata mediocribus 5-6-meris heterostylis in umbellas 
terminales pedunculatas paucifloras digestis, pedunculis gracilibus quam folia 
brevioribus puberulis vel glabris, bracteis perpaucis parvulis, pedicellis 
floribus subzequilongis brevioribusve, calycis tubo (ovario) subhemisphzerico 
limbo cyathiformi ore denticulato zequilongo, corollz paullo ultra medium 
divisee extus glabra tubo cylindrico faucibus villoso lobis oblongis obtusis 
apice incrassatis dein reflexis, staminibus paullulum infra loborum sinus 
insertis nunc inclusis nune exsertis filamentis florum macrostylorum valde 
abbreviatis, antheris lineari oblongis obtusis, stylo incluso vel exserto superne 
incrassato ramis 2 obovatis obtusissimis terminato. 

Hab. Madanda forests at about 400 ft.; Boka, Lower Buzi, 100 ft. ; in fl. 
Dec. ; nos. 562, 562 a, 

Folia pleraque 5-6 cm. long., 2-3 cm. lat. ; petioli summum 5 mm. long. 
Stipule circa 3-4°5 mm. long., harum segmenta 15-2 mm. long., omnes 
membrana intermedia tenui albida instructee. Pedunculi usque ad 3°5 em. 
long., seepe vero breviores. Pedicelli + 3 mm. long. Floresalbi. Ovarium 
1:25 mm. long. Corolla 6°5 mm. long. ; tubus 3 mm., lobi 3°5 mm. long. 


co) 
Filamenta florum aliorum 0:4 mm. long., aliorum 2 mm. ; antherze 1:5 mm. 
long. Stylus nunc 6 mm. long., nunc ad 3 mm. redactus ; rami 0-6 mm. long. 
To be inserted near P. pumila, Hiern, which has broader leaves, longer 
stipules, ebracteate umbels on short peduncles, ovate corolla-lobes, a bidentate 
style, &c. Probably to be referred here, though the leaves are more hairy 


(the flowers are still in bud), is another Madanda specimen (n. 1899). 


PsYCHO"RIA MADANDENSIS, S. Moore, sp. nov. 


Fruticosa ramis teretibus cortice albo cireumdatis ad nodos prominenter 
cicacitriferis novellis sub lente puberulis, foliis 2-4-nis petiolatis oblanceolatis 
vel lanceolato-linearibus acutis basi sensim coartatis papyraceis costarum axillis 
facie inferiore pubescentibus exemptis glabris in sicco olivaceis subtus pallidi- 
oribus costis secundariis utrinque 5 ascendenti-arcuatis, stipulis connatis 
parvulis ovatis bifidis segmentis aristiformibus, floribus submediocribus in 
paniculas terminales pedunculatas abbreviatas perpauciramosas obscure bracte- 
alis dispositis seepe ad merum umbellum redactis, pedunculis gracilibus quam 
folia manifeste brevioribus, pedicellis crassiusculis quam flores brevioribus 
calycis tubo fovario) oblonge-turbinato limbo cupulari ore minute sents cule 
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zequilongo, corolle 5-merz extus glabra tubo cylindrico inferne costato 
faucibus villoso lobos oblongos acutos paullulum excedente, staminibus exsertis 
filamentis juxta medium tubum insertis antheris oblongis obtusis, stylo incluso 
sursum levissime incrassato glabro ramis obovatis cristulatis coronato. 

flab. Madanda forests, at about 400 ft.; in fA. Dec. ; n. 561. 

Folia 5°5-7 em. long., 1°5-2'8 em. lat.; petioli 2-7 mm. long. Stipulze 
2mm. long. Pedunculi 2 em. attingentes, sed sepe breviores. Pedicelli 
15 mm. long. Ovarium 1 mm., ealycis limbus 1 mm. long. Flores albi. 
Corolla in toto 45 mm. long.; tubus 2°5 mm. long. Filamenta 1-7 mm. 
long. Stylus egre 1-5 mm. long., hujus rami 0°6 mm. long. Bacca ovoidea, 
in sicco 9X5 mm. 

Near the last, from which it differs in the leaves, the small stipules, the 
often paniculate inflorescences, and various details of the smaller flowers. 
Judging from the description and figure in Ann. Mus. Congo, ii. 180, t. xlii., 
the affinity is also with P. Butayei, De Wild. 


GRUMILEA PuNICEA, S. Moore, sp. nov. 


Frutex grandis, ramulis subtetragonis crebro foliosis inferne cicatricibus 
foliorum dilapsorum prominentibus ornatis ab initio glabris, foliis oblongo- 
oblanceolatis vel oblongo-ovatis obovatisve apice obtusis basi in petiolum 
brevem cuneatim angustatis coriaceis utrobique glabris vel pagina inferiore 
in nervis neryulisque piloso-puberulis costis secundariis utrinque 9-10 coste 
centrali varie insertis leviter arcuatis axillis domatiis parvis instructis, stipulis 
mox dehiscentibus parvis inter se liberis ovatis superne angustatis bifidis 
apicibus acuminatis extus fere omnino glabris intus appresse fulvo-villosis, 
cymis foliis brevioribus seepissime trifurcatis plurifloris puberulis, bracteis 
brevissimis necnon obtusissimis pilis aliquanto subramentaceis fulvis indutis, 
floribus sessilibus extus leviter puberulis, calycis tubo (ovario) obovoideo- 
turbinato quam limbus undulatus 5-lobatusve longiore, corolle adusque 
1 divisee tubo superne leviter ampliato intus dimidio superiore villoso limbi 
lobis ovato-oblongis obtusiusculis subinde reflexis, staminibus breviter exsertis, 
stylo incluso glabro, bacca nondum matura, subspheroidea obscure puberula. 

Hab. Chimanimani Mountains at 7000 ft. ; in fl. and fr. (unripe) Sept. 5 
n. 563. 

Folia 5-10 em. long., 2°5-3°5 em. raro adusque 6°5 em. lat., in sicco plus 
minus brunneo-olivaceo-viridia ; cost supra planze, subtus eminentes ; rete 
videre vix potuimus; petioli 0°5-1:5 em. long., crassiusculi. Stipule 4—5 mm. 
long. Cyme evolute circa 2°5 em. long. ; pedunculus communis tandem 
25cm. long. Flores albi. Ovarium 2 mm. long. ; ‘alycis limbus 1:2 mm. 
long. ; lobi dum adsint deltoidei, obtusi, summum 0°8 mm. long. Corolla tubus 
4-5 mm. long., basi 2 mm, faucibus 3 mm. lat. ; lobi 2°25 mm. long. Fila- 
menta juxta medium tubum inserta, egre 2 mm. long. ; anther 08 mm. long. 
Discus 1:5 mm. alt., crassus. Stylus 2°5 mm. long., hujus rami 1 mm. 
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Bacca sicca 5X5°2 mm., calycis reliquiis fere evanidis coronata, punicea. 
Seminum albumen ruminatum. 

Nearest G. oblanceolatum, K. Schum., which, among other features, has 
narrower leaves, entire stipules, and smaller yellow (flowers. One of the 
specimens, numbered as above, has larger and broader leaves, puberulous on 
the nerves of the underside, but there seems no reason for considering 1 
specifically different from the others. 


GEOPHILA UNIFLORA, Hiern, in Fl. Trop. Afr. iii. 221. 

Forming a carpet in many parts of Chirinda Forest, 3700-4000 ft.; in. fi. 
March; n. 350. 

Lnstrib. Tropical Atrica. 


OrrorpHoRA INYANGANA, VV. E. Br. in Kew Bull. 1906, 107. 3 

Near and on Mt. Pene, in open short-grass veldt 7000 ft. ; in fl. Sept., Oct.; 
nos. 2007, 6146. 

Jnstrib. Rhodesia. 


GALOPINA CIRCHOIDES, Thunb. Nov. Gen. i. 3. 

Near Chirinda; in fl. & fr. April; n. 317. 

Distrib. South Africa. 

Apparently not hitherto recorded as tropical; but there is at Kew 


a specimen from Mafusi, Mozambique, collected recently by Archdeacon 
Johnson. 


ANTHOSPERMUM LANCEOLATUM, Thunb. Prod. Fl. Cap. 32. 
Mount Maruma, 3500 ft.; in fl. & fr. Sept. ; n. 2148. 
Distrib. Uganda to South Africa. 


ANTHOSPERMUM AMMANIOIDES, S. Moore, sp. nov. 

Fruticulus caule erecto satis valido superne ramuloso ut ramuli hispidulo- 
pubescente demum glabro, foliis ternatis sessilibus lineari-lanceolatis acumi- 
natis supra scabriusculis subtus hispidulo-pubescentibus verticillis junioribus 
approximatis senioribus satis distantibus, stipulis integris a basi lata subulato- 
filiformibus sparsim hispidulis, foribus masculis in axillis fasciculatis breviter 
pedicellatis tetrameris, calycis limbo subobsoleto, corolle lobis tubum exce- 
dentibus ovato-oblongis obtusiusculis revolutis, floribus femineis ignotis. 

Hab. Melsetter, 6000 ft. + in fl. April; n. 2156. 

Folia profecto evoluta 2-3 em. long., juniora + 1 cm., 2-4 mm. lat., firme 
membranacea, supra fusca, subtus grisea. Stipulee 2-3 mm. long. Pedicelli 
addito ovarii rudimenty vix ab iis secernendo 0°75 mm. long. Corolle tubus 
1 mm., lobi 2 mm. long. Stamina exserta ; filamenta tenuissima, fere 3 mm., 
anthers 1°75 mm. long. 


Known by its indumentum, entire stipules, ternate leaves, and fascicled 
flowers. The affinity is with A. hispidulum, B. Mey. 
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ANTHOSPERMUM VALLICOLUM, S, Moore, sp. nov. 


Fruticulus ramosus ramulis patenti-ascendentibus crebro foliosis subtere- 
tibus minutissime puberulis, foliis verticillatis linearibus apice mucronulatis 
ima basi inter se necnon cum stipulis yaginatim connatis margine revolutis 
subtus microscopice puberulis, stipulis parvulis integris subulatis, floribus 
masculis ignotis, floribus femineis in axillis ramulorum perbrevium axillarium 
parvifoliatorum fasciculatis, calycis lobis 4 deltoideis acutis vel acuminatis, 
corolla ignota, coecis plano-convexis glabris. 

Hab. Chimanimani Mts. at 7000 ft., forming thickets in the glens; in fl. 
Sept. ; n. 2155: 

Folia adulta usque ad 4 em. long., 1-3 mm. lat. (ramulorum fertilium 
1 cm. long.), membranacea, in sicco grisea. Stipule +1 mm. long. 
Fructuum calycis lobi persistentes +1 mm. long. Cocci exsiccati zgre 
2 mm. long. 

Recognized by the long and narrow leaves, with the very short fertile 
branches crowded with small leaves in their axils. The affinity appears to be 
with A. pachyrrhizum, Hiern. 


RICHARDSONIA BRASILIENSIS, Hayne, Arzn. Gew. viii. t. 21. 
Near Chirinda, 3700 ft. ; in fl. & fr. Nov. ; n. 2134. 
Distrib. Zambesia to Natal. Also in Tropical America. 


BoRRERIA NATALENSIS, A. Schum. MS. 

Spermacoce natalensis, Hochst. in Flora, xxvii. (1844) 555. 
Near Chirinda ; in fl. May ; nos. 376, 518. 

Distrib. Natal to Mozambique. 


Rusia corDiFoia, Linn. Syst. 229. 
Near Chirinda, 3800 ft. ; in fl. April; n. 216. 
Distrib. Tropical and South Africa, East Asia and Malaya. 


GALIUM sTENOPHYLLUM, Baker, in Kew Bull. 1895, 69. 
Near Chipete Forest Patch, 3800 ft. ; in fi. & fr. July ; n. 2141. 
Distrib. Uganda to Nyasaland. 


DIPSACEZ. 


Scaprosa Cotumparta, Linn. Sp. £1. 99. 
Near Chirinda and Mt. Pene; in fl. April, Sept. ; nos. 278, 1143. 
Distrib. Throughout Africa ; also in Europe and the Orient. 


\ 


COMPOSITZ. 


The following weeds are in the collection :—Ethulia conyzoides, Linn. 
fil., Vernonia cinerea, Less., Mikania scandens, Willd., Ageratum conyzoides, 
Linn., Adenostemma viscosum, Forst., Conyza wgyptraca, Ait., Erigeron 
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canadense, Linn., Dichrocephala latifolia, DC., Pluchea dioscoridis, DC., 
Blumea lacera, DC., Eclipta alba, Linn., Siegesbeckia orientalis, Linn., Bidens 
pilosa, Linn., Spilanthes Acmella, Linn., Gynura cernua, Benth., and 
crepidioides, Benth., Emilia sagittata, DC., and Sonchus oleraceus, Linn. 


ERLANGEA LonGIPEsS, S. Moore, in Journ. Linn. Soc., Bot. xxxv. (1902) 313. 

Near Chirinda; Melsetter and Upper Buzi ; in fl. April, Sept.; nos. oul, 
1809, 1809 a. 

Distrib. Central Lake Region to Rhodesia. 


Vernonia Baresi, Oliver & Hiern, in Oliver, Fl. Trop. Afr. ii. 272. 

Source of Chipetzana, 4000 ft. ; hills between Lusitu and Nyahodi rivers, 
5000 ft. ; in fi. April; nos. 1903, 1903 a. 

Distrib. Northern Transvaal. 


V. Poskeana, Vatke § Hildebr. in Oest. Bot. Zeitschr. xxv. (1875) 324. 
Var. CHLOROLEPIS, O. Hojim. in Bol. Soc. Brot. x. 171. Madanda forests at 
about 400 ft.; Chipetzana River at 3000 ft.; in fl. April, Dee. ; nos. 1828, 
1828 a. 

Instrib. (of var.). Tropical East Africa to Angola. 


V. Houstu, O. Hofm. in Engl. Bot. Jahrb. xx. (1894) 220. 
Outskirts of Chirinda, 3700-4000 ft.; in fl. June ; n. 523. a. 
Distrib. Tropical East Africa. 


Vernonia (§ Lepidella) acumryatissma, S. Moore, sp. nov. 


Herbacea caule erecto rariramoso ut rami fulvo- vel griseo-hirsuto- 
pubescente, foliis sessilibus oblanceolatis vel oblanceolato-oblongis obtusis vel 
pungenti-mucronatis basin versus leviter angustatis integris denticulatisve 
membranaceis utrinque sed preesertim pagina inferiore appresse hirsuto- 
pubescentibus, capitulis submediocribus circa 50-flosculosis paniculam sub- 
corymbosam folia magnopere excedentem laxe paucicephalam bracteatam 
hirsuto-pubescentem referentibus, bracteis lineari-lanceolatis superioribus 
linearibus apice pungenti-acuminatis hirsuto-pubescentibus, involucri late 
campanulati hirsuto-pubescentis 4-serialis phyllis exterioribus angustissime 
linearibus quam interiora lineari-lanceolata plane brevioribus seepe recurvis 
phyllis omnibus sursum  spinuloso-acuminatis, flosculis breviter exsertis 
purpureis, achzeniis cylindricis 5-costatis inter costas pilis strigillosis appressis 
onustis, pappi squamis linearibus acutiusculis quam sete uniseriales scabridee 
sordide albe vel dilute stramineze multo brevioribus. 

Hab. Upper Buzi River, at 3500 ft., open woods at Beira; in fi. May, 
Dee. ; nos. 1906, 1907. 

Folia 3-8 cm. long., 8-20 mm. lat., in sicco pagina superiore olivacea, 
nferiore grisea diluteve fulva. Inflorescentia 10 em. long., vel ultra. 
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Bracteze inferiores circa 1 em. long., superiores usque ad 5-7 mm. imminute, 
hee acumine nigro gaudientes. Pedunculi proprii seepissime 1-3 em. long. 
Involuera 1x1‘5 em.; phylla exteriora 5 mm. long., intermedia circa 7 mm., 
Interiora J mm. long., hae 15-2 mm. lat., trinervia. Corolle tubus sursum 
leviter ampliatus extus sparsim papillosus, 7-8 mm. long.; lobi anguste 
lineari-oblongi, acuti, 3 mm. long. Styli rami 3°5 mm. long. Achenia 
2 mm., pappi squame 0-4 mm., sete 6-6°5 mm. long. 

Besides the specimens mentioned above, V. acuminatissima is represented 
at the British Museum by one collected in Hast Tropical Africa (probably at 
Mombasa or in that neighbourhood) by Rey. W. E. Taylor, as also by others 
at Kew sent from Inhambane by Mr. L. Scott. ‘The affinity is with 
V. demulans, Vatke, from which it can be distinguished on sight by the 
larger heads with narrower and more lengthily acuminate involucral leaves, 


the larger florets, and the long pappus. 


VERNONIA cisTiFOLIA, O. Hojim. in Engl. Pflanzenw. Ost-Afr. OC. 404. 
Var. RosEA, O. Hojfm. l. c. Near Chirinda, 3800 ft. ; in fl. May; n. 496. 
Distrib. German East Africa, Nyassaland. 


Vernonia (§ Lepidella) gractiirss, S. Moore, sp. nov. 

Herbacea caule ascendente pluristriato cito glabrescente novellis fulvo- 
pubescentibus, foliis ,brevipetiolatis oblongo- vel lineari-lanceolatis sursum 
gradatim attenuatis apice breviter acuminatis basi acutis margine late dentato- 
serratis papyraceis cito glabris vel fere glabris glandulis immersis crebro 
instructis in sicco lete viridibus, capitulis parvis circa 21-flosculosis in 
paniculas corymbosas terminales laxas pleiocephalas folia circiter sequantes 
appresse pubescentes dispositis, involucri campanulati 4-serialis pubescentis 
phyllis intus gradatim longioribus exterioribus (seriebus 1—3) lineari-lanceolatis 
breviter acuminatis intimis oblongis acutis vel acutiusculis, flosculis exsertis 
purpureis, corollz extus glandulis minimis lucentibus sparsim insperse tubo 
superne sensim dilatato, acheniis cylindricis obscure costatis appresse 
setulosis, pappi squamis angustissime linearibus quam sete albidee scabridee 
pluries brevioribus. 

Hab. Chimanimani Mountains at 7000 ft.; Mt. Pene at, 6500-7000 ft. ; 
in fl. Sept., Oct. ; nos. 1830, 1830 a, 6126, 6127. 

Folia vulgo 7-9 cm. long., 2°3—-3°7 cm. lat. (nonnumquam 4-5-6 x 5-1 em.), 
pagina inferiore pallidiora ; petioli sepissime 5-8 mm. long. Panicule 
8-12 cm. long. (raro solummodo 3 cm.) et 6-12 em. lat., harum ramuli 
divaricati ; pedunculi proprii attenuati, seepius 6-20 mm. long. Involucra 
5x6 mm.; phylla extima 1 mm., intermedia 1°5-2 mm., intima 4°2 mm. long. 
Corolle tubus 4:5 mm. long. ; lobi lineares, acuti, 3°5 mm. long. Styli 


rami 2mm. long. Achenia 1°75 mm. long. ; pappi Squamz vix 1 mm., sete 


5°5 mm, long. 
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Var. minor. Folia ovato-oblonga, utrinque obtusa, supra scabriuscula, 
subtus sparsim pubescentia, modo 2—4 cm. long., 1°2-2°5 em. lat: Capitula 
circa 15-flosculosa. 

Hab. Chimanimani Mountains, 7000 ft. ; in fl. Sept. ; n. 1909. 

This is a near ally of V. Wollaston, 8. Moore, differing, among other 
points, in the deeper toothing of the leaves, and the short involucres with 
relatively broader and blunter leaves. 


Vernonia Kraussi, Sch. Bip. in Walp. Rep. ii. 947. | 

Mt. Pene, 6000-7000 ft., Umvumvumvyu River at 4000 ft.; in fl. Sept., 
Oct. ; nos. 1827, 6002, 6141, 6142. 

Distrib. Rhodesia, Nayasaland, South Africa. 


V. NATALENSIS, Sch. Bip. in Walp. Rep. ii. 947. 

In grass near Chirinda, 3800 ft.; Mt. Pene, 7000 ft. ; in fl. Oct. ; nos. 275, 
6145. 

Distrib. Ukamba, Mozambique and Nyasaland to Angola; also in South 
Africa. 

Chindao name, “ Tshiwonika ” ; “ bush-tea” of settlers. A common herb. 
sometimes infused in water by the white settler and used to induce per- 
spiration in fever ; it forms a good substitute for tea and coffee. 


V. airsuta, Sch. Bip. in Walp. Rep. ii. 947. 
Northern Melsetter at 5000-6000 ft.; in A. Oct. ; nos. 6116, 6138. 
Distrib. South Africa. 


V. monocePHaLa, Harv. Fl. Cap. iii. 53. 


Melsetter at 6000 ft. ; Chimanimani Mts. at 7000 ft. ; in. fl. Sept., Oct. ; 
Nos, 1629, Gia. 


Distrib. South Africa. 


V. GERBERAFORMIS, Oliver § Hiern, in Fl. Trop. Afr. iii. 285. 

Melsetter at 6000 ft. ; Mt. Pene, 6500-7000 ft. ; in Al. Sept., Oct. ; nos. 
1900, 6112. 

Distrib. Central Lake Region to Rhodesia. 


V. auasra, Vatke, in Ocsterr. Bot. Zeitschr. xxvii. (1877) 194. 

Near Chirinda at 3500 ft.; Chipetzana River at 3000 ft.; open woods at 
Beira ; in fl. April, Aug., Dec.; nos. 1814, 1831, 1831 a. 

Jnstrib. British East Africa to Nyasaland aad Rhodesia. 


V. Woonn, O. Hogim. in Engl. Bot. Jahrb. xxxviii. (1906) 198. 

Melsetter, 6000 ft.; near Chipinga, Upper Buzi, 3000 ft.; in. fl. April, 
May; nos. 1824, 1824 a. 

Distrib. Natal. 
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A tall herb very common in the grassier glens about Chirinda and in old 
abandoned fields and grass-jungles generally. Flowers white with purple 
centre. 


Vernonia (§ Stengelia) Swynnertont, S. Moore, sp. nov. 

Herbacea, erecta, caule tereti longitrorsum sulcato sursum sparsim ramoso 
modice folioso ut rami griseo-tomentello dein pubescente, foliis sessilibus 
comparate elongatis linearibus obtusis vel obtuse acutis integris vel rarissime 
minute denticulatis firme membranaceis supra pubescentibus subtus griseo- 
tomentellis, capitulis mediocribus multiflosculosis in corymbum terminalem 
laxum pauci-(vulgo 3-)cephalum bracteatum tomentellum digestis, involucri 
late campanulati araneoso-pubescentis circa 8-serialis phyllis exterioribus 
abbreviatis lanceolato- vel ovato-oblongis apice nigro-mucronatis coriaceis 
quam interiora gradatim accrescentia oblonga appendice oblonga apice nigro- 
mucronata in sicco brunnea onusta multo brevioribus, corolla tubo superne 
gradatim amplificato glabro, achzeniis subcylindricis compressiusculis 12- 
costatis appresse albo-hirsutulis, pappi setis breviter barbellatis cinereis quam 
exteriora squamiformia abbreyiata barbellata pluries longioribus. 

Hab. Lower Buzi River, up to 400 ft.; in fl. Dec. ; n. 1908. 

Folia solemniter 6-10 em. long., 4-7 mm. lat. Corymbi 10 cm. long., vel 
etiam ultra. Pedunculi proprii 6-10 cm. long. Bracteze inferiores lineares, 
circa 1 em. long., superiores gradatim imminute. Involucra 1:5 em. long., 
2 em. (tandem 2°5 em.) diam. Phylla exteriora 2°5—-4 mm. long., intermedia 
5-8 mm., intima 12-13 mm. long. Corolle tubus 6 mm. long., inferne 
0-4 mm., superne 0°8-1 mm. diam. ; lobi lineares, 3 mm. long. Acheenia 
2:2 mm. long. ; pappi squame vix 1 mm., setee 4°5-5 mm. long. 

Near V. Grantii, Oliver, but entirely different in leaf, the lax inflorescences, 


the narrow involucral leaves, the pappus, &c. 


V. Lrvinestontana, Oliver § Hiern, in Fl. Trop. Afr. iii. 295. 
Kurumadzi River, Jihu, 2000 ft. ; in. fl. Nov. ; n. 126. 
Distrib. Zambesia, Nyasaland. 


V. popocoma, Sch. Bip. ex Schweinf. § Aschers. Enum, 287. 

Chirinda Forest ; Mt. Maruma, 3800 ft.; in fl. Sept.; nos. 113, 1134. 

Distrib. Abyssinia to Angola and Rhodesia. 

Chindao name, “Idambasese.” Exceedingly plentiful along the outskirts 
of Chirinda, where in some places it almost forms a hedge. Attractive to 
Lepidoptera. Bark of roots very bitter, chewed for pains in the chest; 


a good cute, it is said. 


Microauossa vouusinis, DC. Prod. v. 320. 


Mt. Umtereni, 4000 ft.; in fl. Sept. ; n. 1801. 
Distrib. Tropical Africa, Madagascar, East Indies. 
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NIDORELLA MICROCEPHALA, Steetz, in Peters, Mossamb. Bot. 406. 

Near Chirinda, 3700-4000 ft.; Lower Umswirizwi River, 1000 ft. ; 
Madanda forests at about 400 ft.; Chibabava, Lower Buzi; in fl. May, 
June, Nov., Dec. ; nos. 287, 287 a, 314, 1860, 1860 a. 

Distrib, Tropical East Africa. 


ConyZA PERSICHEFOLIA, Oliver § Hiern, in Fl. Trop. Afr. ii. 312. 

Outskirts of Chirinda, 3700-4000 ft. ; in fl. June ; nos. 2065, 2069 a. 

Distrib. Tropical Africa. 

The leaves, when crushed, smell somewhat unpleasantly of Coniwm 
maculatum. 


C. vARIEGATA, Sch. Bip. ew A. Rich. Tent. Fl. Abyss. i. 389. 
Melsetter at 6000 ft. ; in fl. Oct. ; n. 6128. 
Listrib. Abyssinia to Rhodesia. 


Laae@rra ALata, Sch. Bip. ew Oliver, in Trans. Linn. Soc. xxix. (1873) 94. 
Near Chirinda, 3800 ft. ; in fl. May ; n. 498. 
Distrih. Tropical Africa, Mascarene Islands, East Indies. 


L. BREvVIPES, Oliver §& Hiern, in Fl. Trop Afr. iii. 327. 
Near Chirinda, 3500 ft.; in fl. July ; n. 2066. 
Instrib. Angola to Zambesia. 


EPALTES GARIEPINA, Steetz, in Peters, Mossamb. Bot. 451. 

Chipete Forest Patch, 3800 ft.; Northern Melsetter, 200-600 ft.; in fi. 
Aprils; nos..198. 180, 

Jnstrib. Tropical and South Africa. 


BRACHYLENA RHODESIANA, S. Moore, in Journ. Linn. Soc., Bot. xxxvii. 
(1906) 448. 

Madanda forests at about 400 ft. ; Kurumadzi River, 2000 ft. ; Inyamadzi 
Valley, 3000 ft. ; Chipetzana River, 3000 ft.; Delagoa Bay; in f. Aug— 
Oct. ; nos. 1854, 1855, 1856, 1857, 6515. 

Distrib. Confined to Rhodesia so far as known. 


HELICHRYSUM ARGYROSPHARUM, DC. Prod. vi. 174. 
Near Chirinda, 3700 ft. ; in fl. Aug. ; n. 1806. 
Lnstrib. South tropical Africa and South Africa. 


H. apenocarpum, DC. Prod. vi. 180. 
Near Chivinda ; Chipetzana River; Nyahodi River; in. fl. April, May ; 
nos. 1842, 1843, 1843 a, 1843 b. 


Distrib. Hast tropical Africa from German Hast Africa southward ; also 
in South Africa. 
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Heticurysum Bucwanant, Engl. in Abhandl. Preuss. Akad. Wiss. 1891 
(1892) 429. 

Melsetter at 6000 ft.; in. fl. Sept.; n. 1905. 

Distrib. Nyasaland. 


H. serosum, Harv. Fl. Cap. iii. 231. 
Near Chirinda ; Melsetter at 6000 ft. ; in fl. April Nes. 2 tue oes Ole 
Distrib. Hast Africa from Uganda southwards ; also in South Africa. 


H. nirens, Oliver § Hiern, in Fl. Trop. Afr. ii. 350. 

Near Chirinda, Chimanimani Mountains; Mt. Pene, 6500-7000 ft. ; 
Melsetter, 6000 ft. ; in fl. Aug.—Oct. ; nos. 280, 1836, 1839, 1840, 6111. 

Distrib. Usambara to Rhodesia. 


Hewicurysum (Chrysolepidea, Xerochlena)S wynnertonu, 8. Moore, sp. nov. 


Herbaceum, perenne, caulibus e rhizomate lignoso valido ascendentibus 
griseo-tomentosis inferne dense foliosis superne foliis imminutis sparsim 
instructis, foliis sessilibus oblongo-lanceolatis rarius ovato-oblongis obtusis 
haud decurrentibus utrinque tela griseo-tomentosa arcte intricata indutis 
membranaceis, capitulis solitariis majusculis campanulatis multiflosculis homo- 
gamis, involucri cirea 9-serialis glabri phyllis ovatis vel ovato-oblongis obtusis 
firme scariosis dilute albido-fulvis tandem radiantibus, corollis inclusis superne 
leviter ampliatis limbi lobis parvis triangularibus, antherarum caudis sub- 
simplicibus, achzeniis cylindricis sparsim papillosis, pappi setis pluribus ima. 
basi connatis glabris albis. 

Hab. Melsetter at 6000 ft. ; in fl. Oct. ; n. 6110. 

Planta semispithamea vel ultra. Folia vulgo 8°5-5 em. long., 1-15 cm. 
lat., trinervia, summa + 1 cm. long. Capitula cirea 17x 24mm. _ Involucri 
phylla extima 5-6 mm., intermedia 11 mm., intima 14 mm. long. Corolle 
11 mm. long., inferne 0°25 mm., ore «gre 1 mm. long. Achvenia 1°25 mm., 
pappus 12 mm. long. 

To be inserted in the genus close to H. squamosum, Thunb., from which it 
can be distinguished on sight by the stouter habit, the broad leaves and pale: 


involucres. 


Heticurysum (Chrysolepidea § Steechadina) AcERVATUM, S. Moore, sp. nov.. 

Herbacea, caule simplici vel perpauciramoso usque ad apicem crebro folioso 
ut folia tela araneosa dense obsito, foliis sessilibus oblongo-obovatis apice latis. 
_ipso subito obtuse acutis basi leviter angustatis vix amplexicaulibus breviter 
decurrentibus, capitulis homogamis 3-flosculosis in glomerulos paucos subses- 
siles brevipedunculatosve ad apicem caulis confertos et bracteis involucri 
phylla mentientibus intermixtos dispositis, involucri anguste eylindrici 
3-serialis phyllis oblongis apice truncatis ibidemque denticulatis haud 
radiantibus extimis ut pedunculi et bractes inferne araneosis intimis quam. 
reliqua paullulum brevioribus omnibus citrinis extimis seepe sursum dilute 
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roseis, corollis omnimodo glabris, antherarum caudis simplicibus, acheeniis 
(hucusque valde crudis) cylindricis glabris, pappi setis 4 corollas excedentibus 
fere a basi paullo dilatatis leviter seabriusculis albis. 

Hab. Chimanimani Mountains at 7000 ft. ; in fl. Sept.; n. 1844. 

Planta saltem ultraspithamea. Folia radicalia desunt; caulina 1°5-3 cm. 
long., 7-15 mm. lat., juniora gradatim imminuta summa vero in bracteas 
haud transeuntia. Glomerulorum fasciculi 1°5-2°5-3 em. ; horum peduneuli 
2-5 mm. long. Bractee +6 mm. long. Involucri phylla 5 mm. long. 
(intima 4°77 mm.). Corolle 2 mm. long. Achenia 0-4 mm., pappi sete 
3 mm. long. 

To be placed near H. subglomeratum, Less., from which it differs in so 
many points as to render details unnecessary. It is still nearer the recently 
published HZ. alticolum, Bolus, which, among other features, has the stem 
leafless in its upper part and bearing larger leaves below, 4—5 floscules to the 
capitulum, acute or subobtuse involucral leaves, papillose corolla-lobes, and 
barbellate pappus-hairs. 


HELICHRYSUM LATIFOLIUM, Less. Syn. 297. 
Near Chirinda; in fl. May; n. 510. 
Tnstrib. Nyasaland, Rhodesia and South Africa. 


H. te1opopium, DC. Prod. vi. 200. 

Near Chirinda, 3800 ft.; Jiusitu River at about 4000 ft.; Mt. Pene, 
6500-7000 ft. ; in fl. April, May, Sept. ; nos. 307, 502, 1837, 1852. 

Distrib. Tropical and South Africa. 


H. APPENDIOULATUM, Less. Syn. 308. 

Near Chirinda, 3700 ft. ; Upper Buzi, 3500 ft.; in fl. May, Nov.; nos. 1851, 
1851 a. 

Distrib. A South African plant. 


H. srenoprerum, DC. Prod. vi. 201. Var. crrrinum, S. Moore, in Journ. 
Bot. xlvi. (1908) 41. Melsetter and near Chirinda ; in A. June, Sept. ; 
nos. 1841, 1841 a. 

Distrib. (of type) South Africa ; (of var.) Rhodesia. 


H,. Kraussi, Sch. Bip. in Flora, xxvii. (1844) 679. ‘ 

Melsetter; near Chipinge, Upper Buzi, at 3600 ft.; Beira beach; in fl. 
May, Sept., Dec.; nos. 1835, 1835 a, 1850. 

Distrib. Rhodesia, South Africa. 


Heticurysum (Lepicline § Aptera) Gazmnsz, S. Moore, sp. noy. 
Suffrutex ascendens, pauciramosus, usque ad apicem crebro foliosus, ramis 
tela araneosa persistente arcte circumdatis, foliis sat longipetiolatis oblongo- 
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spathulatis vel spathulato-obovatis obtusis basi nee auriculatis nec decurren- 
tibus supra araneosis subtus dense cinereo-tomentosis, capitulis parvis 
15-flosculosis homogamis in corymbos terminales subconfertos bracteatos 
polycephalos dense tomentosos digestis, involucri campanulati circa 4-serialis 
phyllis erectis ovato-oblongis vel ovato-lanceolatis obtusis obtusissimisve 
interioribus gradatim longioribus exterioribus ima basi laxe araneosis omnibus 
siramineis nitidisque, corollis inclusis superne manifeste amplificatis, anther- 
arum caudis simplicibus, achwniis maturis angustissime fusiformibus glabris, 
pappi setis paucis levibus albis. 

Hab. Melsetter at 6000 ft.; in fl. Sept. ; n. 1853. 

Planta verisimiliter circa spithamea. Foliorum limbus 10-17 mm. long., 
5-11 mm. iat. ; hujus cost sub tela omnino obscondite ; petioli usque ad 
10 mm. long., plerumque vero breviores, satis lati, dense araneosi. Corymbi 
2-5-3 x 4-4-5 em. ; horum bractez ultimz 3-5 mm. long., inferiores in folia 
transeuntes. Peduneuli proprii vulgo 2-3 mm. long. Involucra 5x4 mm. : 
phylla extima 2°5 mm., interiora circa 3°5 mm., intima 4 mm. long. 
Receptaculi palez ovate vel oblong, obtuse, stramine, 0°5-0°75 mm. long. 
Corollz 3 mm. long., inferne 0°2 mm., superne 0°5 mm. lat.; lobi 5, parvuli, 
triangulares, acuti. Achznia 1:25 mm. long. ; pappi sete 3-4 mm. 

On a first view this looks somewhat like H. crispum, Less., but its stalked 
leaves bring it still nearer to I. petiolatum, DU. From the latter it differs, 
inter alia, in the apparently lowlier habit, narrower leaves, smaller heads with 
straw-coloured (not milk-white) involucres, and the fewer florets, with their 
corollas markedly enlarged in the upper half. 
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Hesicurzysum (Lepicline § Aptera) prunitomes, S. Moore, sp. nov. 

Suffruticosum, ascendens, crebro ramosum, ramis attenuatis subteretibus 
usque ad apicem foliosis araneoso-tomentosis, foliis parvulis anguste lineari- 
lanceolatis leviter amplexicaulibus apice mucronulatis haud decurrentibus in 
‘sicco planis revolutisve membranaceis utrinsecus sed precipue pagina inferiore 
albo-araneosis, capitulis parvulis heterogamis 9-11-flosculosis araneoso-pube- 
rulis cymam ramos terminantem abbreviatam oligocephalam subconfertam 
bracteatam araneosam efformantibus, involucri anguste ovoidei phyllis 
3-serialibus oblongis extimis quam cetera paullulum brevioribus dilute 
branneis omnibus appendice parvula oblonga obtusa ut preter apicem sordide 
albam concolore preeditis, flosculis inciusis cujusque capituli 2 femineis, 
corolla florum hermaphroditorum tubo cylindrico faucibus ipsis subito 
amplificatis limbo sat amplo lobis 5 triangulari-deltoideis acutis, antherarum 
__ caudis simplicibus, achzeniis subcylindricis compressiusculis vix omnino glabris, 
pappi setis paucis scabriusculis albis. 

Hob. Chimanimani Mountains at 7000 ft. ; in fl. Sept.; n. 1847. 
ay Folia + 5 mm. long., juxta basin circa 15-3 mm. lat., medium versus 
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a 1-2 mm., uninervia ; costa media subtus prominens ; folia summa anguste 
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linearia, longe acuminata, in bracteas sensim transeuntia. Cyme 5 mm. long., 

8-10 mm. diam. ; harum bracteee summz 1°5 mm. long., vel etiam minus. 

Pedunculi proprii involucris suis seepissime breviores. Involucra 2x 1 mm. 

: 5 2 ae : ne 

vel paullulum ultra; phylla extima 1°5 mm., interiora 1:8 mm. long. Corolle 
: aise “Wha Wade Bs 

tubi pars attenuata 1 mm. long., fauces 0°2 mm., illa 0°L6 mm. hee 0-5 mm. lat. 
A plant with much the look of H. Dregeanum, Sond. & Hary., which has 

longer and narrower coriaceous leaves, larger heads, each with 20-25 florets, 

broader very obtuse involucral leaves, &e. 


HELICHRYSUM AURICULATUM, Less. Syn. 311. 
Near Chirinda, 3700 ft. ; in fl. June ; n. 1838. 
Distrib. South tropical Africa and South Africa. 


Humea arricana, S. Moore, sp. nov. (PI. 5. figs. 1-3.) 

Suffrutex ramosus ramis subteretibus superne crebro foliosis ut folia tomento 
cinereo-albo obtectis, foliis sessilibus oblongo-ovatis obtusis basin versus ali- 
quanto angustatis levissime decurrentibus utrobique cinereo-tomentosis 
trinervibus, capitulis parvulis florem unicum hermaphroditum includentibus 
in cymas breviter pedunculatas polycephalas confertas bracteatas tomentosas 
ordinatis, involucri angustissime cylindrici 5-serialis phyllis erectis exterioribus 
satis abbreviatis rotundatis obtusissimis vel emarginatis intermediis ovyatis 
interioribus ovato-oblongis obtusis omnibus dilute citrinis, corolle ex involucro 
breviter eminentis tubo stricte cylindrico lobis 5 triangularibus acutis, anther- 
arum caudis simplicibus, acheeniis adhue crudis ovoideo-oblongis compressi- 
usculis glabris ad normam generis omnino calvis. 

Hab. Chimanimani Mountains at 7000 ft. ; in fl. Sept. ; n. 1849. 

Folia 1-15 em, long., 5-8 mm. lat. Inflorescentie 2x 3°5-4:5 em. ; 
harum bracteze foliis similes nisi (summee insigniter) minores. Pedunculi 
proprii brevissimi vel 0. _Involucra 2°75 mm. long., 0°5-0°75 mm. lat. ; phylla 
extima 1 mm. long., intermedia 1°5 mm., intima adusque 2°5 mm. Corolle 
flavee, 2°5 mm. long. Styli rami aliquanto applanati, truncati, penicillati, 
0°6 mm. long. Achznia 0-4 mm. long. 

Humea is a genus hitherto supposed to be restricted to Australia, and if it 
is to be retained as distinct from Helichrysum, I fail to see how the plant 
under notice can be excluded from Humea. A second African species is 
Fl, infausta (Helichrysum infaustum, Wood & FEyans); a third 7, epap- 
posa (Helichrysum epapposum, Bolus), and there are one or two more. They 
make up the § Jnfausta of Moeser (Engl. Bot. Jahrb. xliii. (1909) 458). 


ATHRIXIA OBLONGA, S. Moore, sp. noy. 

Herbacea caule erecto subtereti araneoso dense folioso, foliis sessilibus 
(raro subsessilibus) oblongis vel anguste oblongo-lanceolatis apice pungentibus 
basi obtusis margine distanter serrato-dentatis undulatisve dentibus pungent- 
ibus trinervibus coriaceis supra araneosis subtus griseo-araneoso-tomentosis, 
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eapitulis pro rata mediocribus radiatis in corymbum foliatum pluricephalum sat 
elongatum araneosum dispositis; pedunculis propriis quam capitula seepius 
brevioribus bracteis parvis interdum onustis, involucri hemisphzerici araneosi 
phyllis pluriseriatis lineari-lanceolatis breviter spinoso-acuminatis apice 
sphacelatis neecnon swpe recurvis intimis manifeste longioribus, ligulis 
pluribus ex involucro bene eminentibus, antherarum caudis maxime attenuatis, 
styli ramis complanatis apice truncatis, achzeniis cylindricis 5-costatis basi 
villosulis alibi microscopice puberulis, pappi setis sordide albis scabridis, 

Hab. Near Chirinda at 3800 ft. ; in grass ; in fl. Oct. ; n. 276. 

Folia + 3:0 em. long., 0°6—0°8 (raro 1:0) em. lat., pagina superiore pallidis- 
sime nitescentia et eleganter reticulata, inf. (costa centrali perspicua exempta) 
fere enervosa. Corymbus summum 10 em. long., et 6 em. diam. ; hujus 
bracteze lineares vel lineari-lanceolate, + 0°8 cm. long. Capitula 1:0 em. 
diam. Involucra 0°6 em. long., et latitudine propemoduim equalia; phylla 
extima vix 0°3 cm., intermedia 0-4 cm., intima 0°5 em. long. Ligulee oblongee, 
apice 3-denticulate, 0°5 cm. long., punicez. Disci corollee sursum leviter ac 
gradatim dilatata, 0°5 em. long. Acheenia valde cruda 0:1 ¢m., pappi sete 
0°45 cm. long. 

A yery distinct species, with A. phylicoides, DC., for its nearest ally. 
From this it can be readily distinguished by the longer oblong, often toothed 
leaves and the hemispherical heads. According to Mr. Swynnerton, it is 
a common herb in the grass. 


ATHRIXIA FOLIOSA, S. Moore, sp. nov. 

Herbacea, caule ramulisque sat attenuatis ascendentibus crebro foliosis 
hispide pubescentibus, foliis lineari- vel oblongo-lanceolatis acutis apice 
mucronatis basi rotundatis necnon levissime amplexicaulibus margine leviter 
revolutis membranaceis supra scaberrimis subtus aranevso-tomentellis, capitulis 
mediocribus radiatis in corymbos ramulos coronantes breves oligocephalos 
bracteatos hispidulos digestis, involucri campanulati laxe araneosi 5-serialis 
phyllis anguste lineari-lanceolatis breviter acuminatis exterioribus saltem in 

oD 5 : hp chat oe , F ae 
sicco seepissime sursum recurvis patentibusve, ligulis circa 12 longe exsertis 
oblongis obtusis dilute lavandulaceis, styli ramis applanatis truncatis, acheeniis 
cylindricis obscure costatis basi tantum villosulis, pappi setis apicem versus 
scabriusculis albis setulis maxime abbreviatis intermixtis. 

Hab. Melsetter, 6000 ft. ; in fl. July ; n. 1820. 

Folia vulgo 2-4 cm. long., 4-10 mm. lat., supra sublete-subtus griseo- 

4 : : : 

viridia: costa media subtus eminens tegmine araneoso fere orba, Corymbi 2-4 x 

é 1 : t : SOL | 
3-4em. Bractez lineares, ultimee 1-3 mm. long. Pedunculi proprii 3-10 mm. 
long. Involucra 7°5 X 8 mm.; phylla exteriora 2-4 mm., intermedia 5-6 mm., 
intima 7 mm. long., omnia sursum aliquanto sphacelata. Ligulee 7 x 2°2 mm. 
Acheenia 1°2 mm., pappi setee 5 mm., setulee 0'2 mm. long. 

Distinguished inter alia by the broad leaves and the pappus. 
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ATHRIXIA ROSMARINIFOLIA, Oliver § Hiern, in Fl. Trop. Afr. ii. 399. 

Northern Melsetter at 5000-6000 ft.; Umvumvumyu at 4000 ft. ; in fi. 
Oct. ; nos. 6135, 6137, 6137 a, 6219. 

Distrib. East Tropical Africa. 


INvLa AcERVATA, S. Moore, in Journ. Linn. Soc., Bot. xxxv. (1902) 340. 
Near Chirinda, 3800 fi. ; in fl. May; n. 460. 
Distrib. Nyasaland. 


GEIGERIA RHODESIANA, S. Moore, in Journ. Bot. xlvi. (1908) 41. 

In short grass near Chirinda, 3800 ft.; Nyahodi River at about 5000 ft. ; 
Chipetzana River at 3000 ft. ; in fl. April, May ; nos. 490, 1817, 1823. 

Distrib. Rhodesia. 


SpHACOPHYLLUM sPpaRsuM, S. JJoore, sp. nov. 

Herba erecta, ramis ascendentibus paucifoliosis piloso-hirtulis, foliis parvulis 
petiolatis ovato-oblongis obtusis basi truncatis subrotundatisve margine 
serrato-dentatis dentibus induratis utrinque piloso-hirtulis, capitulis medio- 
cribus 2 -flosculosis longipedunculatis corymbum paucicephalum bracteatum 
referentibus, receptaculi paleis cymbiformibus acuminatis, invelueri 4=-5- 
serialis phyllis exterioribus late oblongo-vvatis ovatisve acutiusculis vel 
obtusiusculis interiortbus longioribus oblongo-lanceolatis acutis omnibus 
margine ciliatis trinervibus, ligulis ultra 20 ex involucro bene eminentibus, 
antherarum caudis attenuatis, achzeniis hucusque maxime crudis oblongis 
compressis glabris, pappo cupulari subevanido. 

Hab. Lusitu River at 3000 ft. ; in fl. April ; n. 1867. 

Planta saltem trispithamea. Foliorum limbus 1°5-2 em. long., 6-10 mm. 
lat., firme membranaceus ; petioli tenues, piloso-hirtuli, 5-10 mm. long. 
Cymez ultraspithames. Peduneculi proprii vulgo 8-12 em. long., erecto- 
ascendentes. Bractex spathulate, + 1 cm. long. Involueri phylla exteriora 
2-3°9 mm., interiora 45-5 mm. long. ; illa 1-6-2 mm. lat., |e 15 mm. 
Receptaculi pales 3°5-£ mm. long. Ligule angustissime ovato-oblongze, 
subobsolete 3-dentatee, 4-nerves, 6X 1:75 mm. Disci corolle 4 mm. long. 
Styli rami 0°5 mm. long. Achzenia longit. 1 mm. paullulum excedentia. 


Near S. ioadslabpdee: O. Hoffm.. but laxer in habit, with smailer leaves 
and different involueres. 


S. FLExuosuM, Hutch. in Kew Bull. 1906, 249. 
Chimanimani Mts. at 7000 ft.; in fl. Sept. ; n. 1866. 
Distrib. Nyasaland. 


WepELIA MENorricuE, Oliver § Hiern, in Fl. Trop. Afr. iii. 377 
Lower Umswirizwi River, 1000 ft. ; in fl. Noy.; n. 316 a. 
Distrib, East Tropical Africa. 


| 
| 
; 
j 
: 
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ASPILIA BRACHYPHYLLA, S. Moore, sp. nov. 


Herbacea, caule ascendente sursum ramoso scabrido-pubescente dein scabri- 
usculo, foliis ad normam generis parvis brevipetiolatis oblongo-ovatis acutis 
basi obtusissimis nisi rotundatis margine distanter serrulatis firme mem- 
branaceis supra pilis strigillosis scaberrimis subtus scabridis, capitulis medio- 
eribus ad apicem ramulorum paucis (sepissime 2-3) corymbum brevem 
constituentibus, pedunculis propriis hispidulo-scaberrimis involucrum mani- 
feste excedentibus, involucri 3-serialis quam discus brevioris phyllis inter se 
subequalibus oblongo-lanceolatis acutis pagina utraque scaberrimis superne 
herbaceis, receptaculi paleis anguste obovato-oblon gis sursum subito cuspidato- 
acuminatis apice acutis juxta cuspidem ciliolato-erosulis superne scabriusculis, 
ligulis cirea 10 anguste oblongo-obovatis apice bilobis flavis, achzniis com- 
pressiusculis fere omnino epunctatis superne sericeo-puberulis cupula setis 
orba ore ciliato-terminata. 

Hab. Chirinda, a common weed in cultivated ground ; in fl. May ; nos. 
292, 495. 

Foliorum adultorum limbus vulgo 2-35 em. long., 1-2 em. lat., trinervis, 
in sicco supra fuscus subtus olivaceus ; petioli circa 2 mm. long. Corymbi 
summum 3 cm. long. Capitula pansa 2 cm.diam. Involucrum 10x 12 mm.; 
phylla 9 mm. long., 2-5-3 mm. lat., perpauca intima membranacea. Recep- 
taculi paleze papyracez, multinerves, 9mm.long. Ligula (lamina) vix 1 em. 
long. Disci flosculi usque ad 7 mm. long. Achenia 4x2 mm., griseola ; 
pappus 0°75 mm. long. 

To be placed next the West African A. Smithiana, Oliv. & Hiern, which 
it greatly resembles. The chief differences are the Jarger heads of the plant 
just described, its longer and broader involucral leaves, and the cuspidate- 
acuminate receptacular palez. 


A, saspiLiomwEs, S. Moore, comb. nov. 

Coreopsis aspilicides, Baker, in Kew Bull. 1898, 153. 
Lower Umswirizwi River, 1000 ft.; in fl: Nov. ; n. 316. 
Distrib. Nyasaland. 


Mevantners Swyysyertonu, S. Moore, sp. nov. 

Herba diffusa caule tetragono scabrido dein scabriusculo, foliis petiolatis 
lanceolatis vel lanceolato-oblongis nonnunquam ima basi lobulatis sursum 
attenuatis apice acutis basi obtusis truncatisve margine serratis papyraceis 


“ utrinque scabris, capitulis « -flosculosis corymbum brevem oligocephalum 


formantibus, pedunculis propriis capitula multo excedentibus gracilibus 
scabridis, involucri 3-serialis scaberrimi phyllis seriei I. & II. ovate-oblongis 
yel ovato-lanceolatis acutis breviterve acuminatis coriaceis sursum herbaceis 
qaam illa seriei III. tenuia oblon go-obovata acuta plane longioribus, receptaculi 


a _ paleis oblongis apice late trianguiaribus ipso breviter mucronatis superne 


ne 


116 CONTRIBUTION TO THE FLORA OF GAZALAND. 


scaberrimis, radii flosculis ?, ligulis circiter 15 involucrum longe ex- 
cedentibus anguste ovato-oblongis apice subobsolete denticulatis, acheeniis 
crudis abbreviatis cylindrico-turbinatis margine apicali sericea exempta 
glabris, pappi paleis 15-16 seabridis caducis. 

Hab. Chibabava, Lower Buzi, 400 ft. ; fl. Nov. ; n. 1882. 

Foliorum limbus usque ad 13 em. long., 3 em. lat. (exstant vero folia alia 
presertim juvenilia multo minora), trinervis, in siceo pagina superiore oliva- 
ceus, inferiore pallidior ; petioli 8-15 mm. long., scaberrimi, Corymbus unicus 
nobis obvius e capitulis tribus sistens, a basi ramosus; peduneuli proprii 3°d— 
4:5 em. long. Involucri phylla longiora vix adusque 6 mm. long. ; intima 
4 mm. Receptaculi palee 5 mm. long. Ligule 12x*5°5 mm., flave. 
Disci corolla 4 mm. long. Acheenia paullulum ultra 1 mm. long. ; pappi 
paleze inter se ineequales, sordide albi, 0°5-2°5 mm. long. 

Can be easily distinguished from Af. Brownei, Sch. Bip., by the long and 
narrow leaves, the shortly pointed palez of the receptacle, and the pappus. 


MeLANTHERA BrowneEI, Sch. Bip. in Flora, xxvii. (1844) 673. 
Near Chirinda, at 3500 ft. ; fl. Oct.; nos. 293, 294. 
Distrib. Tropical Africa and Northern South Africa. 


Guizotta Eyiesi, S. Moore, in Journ. Bot. xlvi. (1908) 43. 

Near Chirinda, 3800 ft. ; Lower Umswirizwi River, 1000 ft. ; Kurumadzi 
River, Jihu, 2000 ft.; in fl. May, Aug., Nov. ; nos. 295, 489, 1883, 1945. 

Distrib. Rhodesia. 


Bipens prouixus, S. Aloore, sp. noy. 

Herba fere metralis caule ascendente deorsum simplici paucifolioso 
quadrangulari glabro, ramulis sat gracilibus pilosis, foliis parvis plane 
petiolatis vel subsessilibus pinnatisectis segmentis pinnatifidis ambitu lanceo- 
latis vel lanceolato-ovatis margine serrato-dentatis pilosis vel fere omnino 
glabris, capitulis parvis in corymbum folia longe excedentem oligocephalum 
laxum dispositis, pedunculis propriis elongatis attenuatis pilosis, involucri 
phyllis exterioribus linearibus obtusis superne herbaceis quam interiora ovato- 
oblonga obtusa paullo brevioribus omnibus dorso strigoso-scabridis, ligulis 
circa 8 bene exertis oblongis obtusissimis, acheeniis angustis compressis 
apice ipso levissime contractis striatis scabridis vel scabriusculis setis 2 
brevibus retrorsum aculeolatis coronatis. 

Hab. Melsetter 200-600 ft. ; in fl. & fr. April; n. 1884. 

Folia 2-5 em. long. ; segmenta usque ad 2°5 cm. long., seepissime vero 
breviora et 3-6 mm. lat., glandulis fuscis majusculis inspersa ; petioli 
2-30 mm. long., plus minus pilosi. Corymbi szepius 12-15 em. long. : 
peduneuli proprii vulgo 4-7 em. long. Capitula pansa 1°5 em. dane 
Inyolucrum basi crassiusculum, pilis strigosis brevibus munitum ; phylla 
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exteriora 2°5 min. long., interiora 4mm. long. Ligule 1 em. long., 2°25 mm. 
lat., multinerves. Disci flosculi 3°5 mm. long. Achzenia nunc brevia nune 
longa, illa 4-5 mm., hee 7 mm. long., omnia 1mm. lat., liventia. 

Differs from B. Schimperi, Sch. Bip., in its slender habit with long-stalked 
scattered heads, its smaller leaves with narrower lobes, its smaller heads, 
shorter involucres, and narrower ligules. 


HYPERICOPHYLLUM ELATUM, V. EL. Br. in Journ. Linn. Soe. xxxv. (1902) 122. 
Chipetzana River, 3000 ft. ; in fl. April; n. 1816. 
Distrib. Tropical East Africa from Zanzibar southward. 


SCHISTOSTEPHIUM HEPTALOBUM, Benth. §- Hook.f. ex Oliver & Hiern, in 
Fl. Trop. Afr. iii. 399. 

Near Chirinda, 3500 ft. ; Melsetter, 6000 ft.; in fl. May, Sept. ; nos. 491, 
1808. 

INstrib. Zambesia, South Africa. 


SCHISTOSTEPHIUM OXYLOBUM, S. Moore, sp. nov. 

Fruticulus ramis crebro foliosis gracilibus rigidis subteretibus pubescentibus 
deinde glabrescentibus, foliis cireuitu obovatis vel obovato-oblongis pinnati- 
sectis segmentis solemniter 3—4-jugis lineari-oblongis integris vel apice 
2-3-dentatis segmento terminali majore oblongo-obovato dentibus seepissime 
3-5 apicalibus induto (dentibus omnibus acutis) puberulis novellis albo- 
pubescentibus, capitulis mediocribus homogamis cirea 40-flosculosis corymbos 
satis abbreviatos bracteatos nunc oligo- nunc pleiocephalos referentibus, 
involucri subhemispherici appresse sericeo-pubescentis phyllis 4-serialibus 
exterioribus oblongo-lanceolatis acutis vel acutiusculis quam anteriora 
oblongo-spathulata obtusa apice piloso-ciliata brevioribus omnibus margine 
anguste scariosis, receptaculo convexiusculo nudo, flosculis levissime exsertis, 
corollis 4-lobis, acheeniis haud maturis compressis tricostatis glabris cupula 
fere obsoleta onustis. 

Hab. Chimanimani Mountains at 7000 ft., Mt. Pene, 7000 ft. ; in fl. Sept., 
Oct. ; nos. 1871, 6132. 

Folia profecto evoluta usque ad 2°5 em. long. et 1:0-1°5 cm. lat., subtus 
glandulis fuscis creberrime inspersa, in sieco olivaceo-fusea ; lobi vulgo 
7-10 mm, long., summum circa 3 mm. lat., dentes triangulares, 1-1°5 mm. 
alt.; petioli attenuati, 3-4 mm. long. Corymbi uberiores 3x 3°5 cm., 
depauperati interdum capitula modo 5 includentes 15x15 cm. Bractez 
inferiores foliis subsimiles nisi multo minores, summz maxime imminute, 
filiformes, 2-3 m. long. Pedunculi proprii solemniter 5-7 mm. long. 
Capitula egre 6 mm. diam. Involueri phylla exteriora 1:5-2 mm., interiora 
2-5 mm. long. Receptaculum 2°2 mm. diam. Corolle 2 mm. long. ; lobi 
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06mm. Stylirami0:3 mm.long. Achznia 1:6-1:9 mm. long., sepe aliquanto 
curvata. 


Easily distinguished from the preceding by the peculiar lobing of the 
leaves. 


MarricariA HIsPIDA, Vatke, in Oest. Bot. Zeitschr. xxvii. (1877) 194, ex 
descript. 

Open woods at Beira ; fl. Dec. ; n. 1872. 

Distrib. East African tropical coust-region. 


ARTEMISIA AFRA, Jacq. Hort. Schenb. iv. 34. 

Near Chirinda, 3700 ft.; Melsetter at 6000 ft.; Lusitu and Nyahodi Rivers; 
in fl. July ; nos. 446, 646, 646 a, 6460, 1822. 

Distrib. East and South tropical Africa and South Africa. 

LOPHOLANA BRICKELLIOIDES, S. Moore, sp. nov. 


Frutex grandis, glaber, ramulis ascendentibus teretibus striatis, foliis 
dispersis petiolatis oblongo-oyatis lateve obovato-oblongis obtusissimis basi 
nune truncato-rotundatis nunc in petiolum sensim desinentibus crassiusculis 
mninervibus, capitulis pro rata parvis 7-flosculosis in paniculam sat magnam 
polycephalam bracteatam dispositis, involucri tandem campanulato-cylindrici 
phyllis oblongo-linearibus acutis margine scariosis dorso haud appendiculatis 
cito disjunctis sed ima basi paullo incrassatis ibique connatis, flosculis 
exsertis, antheris basi brevissime sagittulatis, styli ramis elongatis oblongo- 
linearibus obtusiusculis dorso hirtulis, achzeniis obscure 5-gonis 5—6-costatis 
sericeo-hirtellis, pappi setis permultis scabridis albis. 

Hab. In crags of the Chimanimani Mountains, 7000 ft.; Mt. Pene, 7000 ft. ; 
in fl. Sept., Oct. ; nos. 1802, 6133. 

Foliorum limbus in sicco olivaceus, 4-8 em. long., 2°5-5 cm. lat. (folia 
summa vero in bracteas gradatim transeuntia), apice nonnunquam retusus ; 
costa centralis solum perspicua, foliorum vetustiorum petioli 2-3°5 em. long. 
Panicula adusque 20x14 cm.; hujus bracteee ambitu foliis similes vulgo 
1-2°5 cm. long., summe equidem minores. Pedunculi proprii 0-3 mm. 
long. Involucra 1 em. long., primo 4 mm. deinde usque ad 8 mm. lat. ; 
phylla 1:2-1:7 mm. (raro 2-2 mm.) lat., omnino plana leviterve carinulata. 
Flosculi dilute purpurei. Corolla in toto 9 mm. long. ; tubus inferne 0°6 mm., 


parte intermedia 0°3 mm., superne egre 1 mm. diam. 


Styli rami exserti, 
fere 2 mm. long. 


Achenia 5 x 1:2-1'5 mm., pallidissime lutescentia, basi 
fulvida. Pappi sete 6-8 mm. long. 

A very distinct plant with leaves, except for their being stalked, much like 
those of L. platyphylla, Benth., and thus quite different from the two species 
(L. cneorifolia and L. dolichopappa) with heads of small size. 


SENECIO PRoPIOR, S. Moore, sp. nov. 


Herbacea verisimiliter 14-2-spithamea caule ascendente simplici vel rare 


ramoso in longitudinem eximie costato glabro vel leviter araneoso, follis 
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radicalibus paucis longe ac graciliter petiolatis ut caulina sessilia nonnum- 
quam basi auriculata et breviter amplexicaulia linearibus (superioribus 
anguste linearibus) apicem versus attenuatis apice ipso obtusis margine 
revolutis integris subobsoleteve calloso-denticulatis coriaceis glabris vel 
obscure araneosis, capitulis submediocribus heterogamis radiatis multiflosculis 
in corymbum breyem bracteatum oligocephalum laxe araneosum digestis, 
pedunculis propriis plerumque involucra eq uantibus vel superantibus, involueri 
campanulati phyllis 15-19 subbiserialibus oblongis sursum triangularibus apice 
acutis margine membranaceis leviter araneosis nisi glabris, calyculi phyllis 
circa 10 sat longis anguste linearibus acutis, ligulis cirea 8 luteis bene ex 
involucro eminentibus, disci flosculis circiter 40 breviter exsertis, styli 
ramis truncatis penicillatis, achzniis hucusque crudis cylindricis  striatis 
sericeo-puberulis, pappi setis scabriusculis albis. 

Hab. Chimanimani Mountains at 7000 ft. ; fl. Sept.; n. 1879. 

Folia radicalia circa 10 em. long., 5 mm. lat.; horum petiolus 6 em. 
long. ; folia caulina solemniter 7-15 cm. long., 3-7 mm. lat., juniora vero 
imminuta in corymbi bracteas transeunt, auricule dum adsint margine 
denticulatze. Corymbi modice 10 em. long., 5-7 cm. diam. Capitula pansa 
7x13 mm. Involucri phylla 7 mm. long., calyeuli 4-5 mm. Ligules 
angustissime oyato-oblonge, tridenticulate, 7-nerves, 6°5 mm. long.  Disci 
corolle 5 mm., styli rami 1°2 mm., achenia 1:2 mm., pappi sete usque ad 
5 mm. long. 

Very close to S. albanensis, DC.,from which it can be distinguished chiefly 
by the leaves which are sometimes auricled at the base, the more closely 
arranged smaller heads and the silky-puberulous (not glabrous) achenes. 


Senecro Latiroiius, DC. Prod. vi. 387. 
Near Chirinda at 4000 ft. ; in fl. Nov. ; nos. 1876, 1944. 
Distrib. South Africa extending to Nyasaland and Angola. 


SENEcIO TRIACTINUS, S. Moore, sp. nov. 
Herbaceus, verisimiliter aliquanto elatus, caule erecto folioso  striato 


minute puberulo dein glabro, foliis radicalibus ignotis caulinis sub- 
sessilibus anguste oyato-oblongis apice mucronatis basi obtusis vel sub- 
rotundatis margine dentato-serrulatis serraturis mucronatis obscurissime 
trinervibus papyraceis pagina utraque glabris, capitulis parvis heterogamis 
radiatis cirea 17-flosculosis paniculam elongatam corymbiformem pleio- 
cephalam bracteatam laxiusculam piloso-puberulam referentibus, involucri 
campanulati phyllis 8 oblongis superne deltoideis apice obtusis vel acutis 
margine membranaceis glabris, ealyeuli phyllis perpaucis abbreviatis sub- 
ulatis, lieulis 3 albis ut disci flosculi plane exsertis, styli ramis truncatis 

2 5 ° . F, . oe . . ra 
penicillatis, achzeniis hucusque crudissimis cylindricis piloso-puberulis, pappi 
setis scabriusculis albis. 


Hab. Jibu, Kurumadzi River, 2000 ft. ; in fl, Novay nv 1878. 
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Folia 6-7 cm. long., 2-2°5 cm. lat., in sicco griseola ; costa media utrinque 
prominens etsi tenuis, ordinis secundi costarum jugum basale erecto-ascendens, 
coste ceterze patule ; reticulum pagine inferioris eximie aspectabile ; petioli 
summum 2 mm. long. fere totidem lat. Bractex inferiores lanceolatee vel 
lineares, +2°5 em. long., superiores adusque 2 mm. gradatim diminute. 
Capitula pansa 1 em. diam. Involucri phylla 3°5-4 mm. long., calyculi 1-2 mm. 
Panicula 20-30 em. long., 15-20 em. diam.; pedunculi partiales erecto- 
ascendentes, gracillimi, modice 2 em. long. ; pedunculi proprii +1 em. long. 
Ligule anguste oblongo-obovatie, apice brevissime denticulate, 6—8-nerves, 
4 mm. long.; disci corolle 4:5 mm. long. Genitalia breviter exserta. 
Styli rami 1 mm. long. Achzenia 1:5 mm., pappi setee 4°5 mm. long. 

The affinity is with S. crenatus, Thunb., which has stalked leaves different 
in shape and venation, shorter and more crowded panicles, larger heads 
with broader involucral leaves, 4-5 yellow ray-florets, &c. S. colensoensis, 
O. Hoffm., I know only by the description, which is that of a plant with 
differently shaped leaves, 12 involucral leaves and 5 white florets of the ray. 


SENECIO HoMoPLASTICUsS, S. Moore, sp. nov. 
Herba elata caule erecto pluristriato saltem superne cerebro folioso primo 
subobsolete araneoso novellis albo-araneosis, foliis radicalibus—caulinis sub- 


sessilibus anguste ovato-lanceolatis vel oblongo-ovatis acutis apice mucronatis 


basi rotundatis margine serratis serraturis mucronatis membranaceis cito 
glabris, capitulis parvis heterogamis radiatis circa 33-flosculosis paniculam 
corymbosam satis elongatam pleiocephalam bracteatam plus minus araneosam 
mox puberulam efformantibus, pedunculis propriis gracilibus involucra seepis- 
sime saltem sequantibus, involucri campanulati phyllis 10-12 subbiserialibus 
oblongis acutis margine membranaceis calyculi phyllis paucissimis subulatis 
quam involucrum multo brevioribus, ligulis 5 flavis exsertis, disci flosculis ita 
exsertis circiter 28, styli ramis truncatis penicillatis, achzeniis valde imma- 
turis cylindrico-turbinatis pubescentibus, pappi setis scabriusculis albis. 

Hab. Near Chirinda, 3500 ft. ; in fl. Oct. ; n. 288. 

Folia 4°5-6 cm. long., circiter totidem lat., in sieco olivaceo-brunnea, basi 
levissime trinervia ; costa media utrobique eminens, reticulum elegantulum 
pagina inferiore solummodo visum; petioli 2 mm. long. et lat. Panicula 
8-14 cm. long., circiter totidem lat.; pedunculi partiales inferiores summum fere 
10cm. long. ; pedunculi proprii plurimi 4-14 mm. long. Bractez vetustiores 
+1°5 cm. long., juniores 2°5-5 mm. Capitula pansa circiter 1 em. diam. 
Tnvolucra 4°5 x5 mm. ; calyculi phylla 2°5 mm. long. Ligule late oblongee, 
apice 2-3-denticulatse, 6-8-nerves, 5 mm. long. Disci corollz 5°5 mm. long. 
Acheenia 1°25 mm., pappi setae 4°5 mm. long. 

Homoplastic with the foregoing, but the panicles are shorter and denser, 
the involucres have a greater number of longer leaves, and each head has 
5 yellow ligules and about double as many disc-florets as the other. 
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Var. TOMENTELLUS, S. Moore, var.nov. A typo discrepat caulibus necnon 
paniculis fulvo-tomentellis. With the type form at Chirinda ; n. 288 a. 
The ligules appear to be deeper in colour than those of the type specimens. 


SENECIO ACERVATUS, S. Moore, sp. nov. 

Frutex altus vel arbuscula ramulis incrassatis verisimiliter solummodo 
foliosis in sicco longitrorsum suleatis puberulis mox glabris, foliis oblongo- 
lanceolatis obtusis basi in petiolum longe attenuatis margine calloso-dentatis 
crassiusculis supra glabris subtus brunneo-pubescentibus cito puberulis, 
capitulis parvis homogamis discoideis 8—11-flosculosis in paniculas ter- 
minales sat elongatas pedunculatas subthyrsoideas pleistocephalas bracteatas 
primo dense brunneo-pubescentes digestis, pedunculis propriis involucra 
seepius circiter sequantibus pubescentibus, involucri late cylindrici phyllis 
6-7 oblongis apice deltoideis ipso obtusis acutisve omnimodo glabris margine 
membranaceis adjectis calyculi phyllis perpaucis parvulis setaceis, flosculis 
plane exsertis luteis, styli ramis truncatis penicillatis, acheniis maxime 
erudis subeylindricis ipso apice dilatatis puberulis, pappi setis scabriusculis 
albis. 

fTab. Chirinda Forest, 3700-4000 ft. ; in fl. Oct. ; n. 665. 

Folia 8-14 em. long., 2°5-3 em. lat.,in sicco fuscescentia; cost ordinis secundi 
numerose, seepissime ad angulum fere rectum cost centrali crassee insertee ; 
petioli solemniter 2-4 em. long., crassiusculi, puberuli. Panicula summum 
20 em. long. ; pedunculus communis 4-7 em., pedunculi partiales inferiores 
3°5-7 cm., pedunculi proprii +3°5 mm. long. Bractee +2 mm. long., 
ultimee in calyculi phylla circiter 1 mm.long.transeuntes. Capitula 6 x 2°5 mm. 
Involucri phylla 4 mm. long, 1:°3-2 mm. lat., in medio fusca marginibus 
stramineis. Corolla: dimidio superiore leviter amplificate, 5 mm. long. 
Styl rami 1 mm. long. Achznia egre 1 mm. long., pappi setee 4-5 mm. 

Nearly allied to S. multicorymbosus, Klatt, from which it can be dis- 
tinguished at first sight by its much smaller fewer-flosculed heads with only 


6-7 shorter and broader leaves to their involucres. 


SENECIO GAZENSIs, S. Moore, sp. nov. 

Herbacea, perennis, caule simplici erecto rigido satis gracili quadrangulari 
inferne albo-pubescente superne leviter araneoso, foliis arrectis primo confertis 
sessilibus anguste linearibus acutis pungentibus nonnunquam uncinulatis sub- 
planis integris rarius sub apice minute denticulatis paucis summis imminutis 
in calyculi phylla transeuntibus, capitulis parvis heterogamis radiatis 20-floscu- 
losis in corymbum oligocephalum folia plane excedentem dispositis, involucri 
campantlati phyllis 8 anguste ovato-oblongis superne coartatis apice obtusis 
vel obtuse acutis margine membranaceis fere omnino glabris additis calyculi 
phyllis perpaucis parvulis lineari-subulatis quam involucrum multo brevioribus, 
ligulis cirea 4 ex involucro eminentibus luteis, disci flosculis exsertis, styli 


te CONTRIBUTION TO THE FLORA OF GAZALAND. 


ramis truncatis penicillatis, acheniis subcylindricis 6-costatis glabris, pappi 
setis scabridis albis. 

Hab. Melsetter at 6000 ft. ; in fl. Oct. ; n. 6143. 

Folia solemniter 8-12 mm. long., cirea 1 mm. lat., (ultima modo 2°5— 
4 mm. long.), dorso carinata vel carinulata facie leviter excavata subplanave. 
Corymbus exemplaris unici nobis obvii 7-cephalus, 4°5 x3 em. ; pedunculi 
proprii inferiores +15 mm., superiores 5 mm. long. ; ealyculi phylla 2 mm. 
long. Involucri 4 mm. long. phylla coriacea, dorso microscopice puberula, 
apice leviter barbellata. Ligule anguste ovato-oblong, apice tridentate, 
4 mm. long. Disci florum corolle 4 mm. long. Achzenia 2 mm., pappus 
4 mm. long. 

The position of this is in the § Leptophylli near S. jilifolius, Hary., from 
which it differs in leaf, inflorescence, involucre, Ke. 

The specimen is not a very satisfactory one, and some doubt attaches to 
the number of ligules until further material comes to hand. 


SENECIO TAMOIDES, DC. Prod. vi. 403. 
Chipete Forest Patch, 3800 ft. ; n. 1877. 
Distrib. Natal. 


S. DELTOIDEUs, Less. Syn. 392. 

Chirinda, 3700-4000 ft.; Chipete Forest Patch, 3800 ft.; Mts. Maruma and 
Pene ; fl. Feb., June, Sept., Oct. ; nos. 288, 288 a, 1873, 6131. 

Dnstrib. Nyasaland, 8. Africa. 


S. oxyrt#rouivs, DC. Prod. vi. 405. 
Chimanimani Mts. at 7000 ft. ; in fl. Sept. ; n. 1946. 
Distrib. 8. Africa. 


S. ERUBESCENS, Att. Hort. Kew. ed. 1, iii. 190. 
Chirinda at 3700-4000 ft. ; fl. Nov. ; n. 1812. 
Distrib. Africa from Angola and Nyasaland southward. 


CINERARIA LOBATA, L’ Hérit. Sert. Angl. 26. 
Melsetter, 6000 ft. ; in fl. Sept. ; n. 1875. 
Distrib. A South-African plant reaching northward to Nyasaland. . 


Hapiocarpa soaposa, Harv. Fl. Cap. iii. 465. 
Mt. Maruma, 3500 ft. ; in fl. Sept.; n. 1811. 
Distrib. South Africa and on to Nyasaland and Angola. 


Gazantia Krepstana, Less. Syn. 44. Var. nispruta, Harv. Fi. Cap. 
ili, 476. Mt. Pene; fl. Oct.; n. 6115. 
Distrib. Rhodesia and South Africa. 
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BERKHEYA SETIFERA, DC. Prod. vi. 507. Var. TROPICA, var. nov. 

A typo abhorrens ob folia obovato-oblanceolata, dentato-lobulata vel 
pinnatifida, usque ad 19x4:5 em. long., ovaria angustiora (vix 0°5 mm. 
lat.), pappi setas pauciores et leves. 

flab. Hills overlooking Lusitu River at 5000 ft. ; in fl, Sept. ; n. 1869. 

Distrib. (of type). S. Africa. 


B. Zeynert, Oliver § Hiern, in Fl. Trop. Afr. iii. 429. 

Hills near Haroni River, 5600 ft.; Melsetter, 6000 ft.; fl. Sept., Oct. ; 
nos. 1868, 6114. 

Distrib. A South-African plant ranging northward to Nyasaland. 


TRIPTERIS MONOCEPHALA, Oliver § Hiern, in Fl. Trop. Afr. iii. 424. 
Mt. Pene at 7000 ft. ; fl. Oct.; n. 6161. 
Distrib. Nyasaland and Zambesia. 


T. AMPLEXICAULIS, Less. Syn. 90. 
Mt. Pene at 6500-7000 ft.; in fl. Sept. ; n. 1859. 
Distrib. Angola, Rhodesia, and South Africa. 


OSTEOSPERMUM MONILIFERUM, Linn. Sp. Pl. 923. 

Melsetter, 6000 ft. ; near Chirinda, 3500 ft.; Mt. Pene; hills near Haroni 
River at 5000 ft. ; fi. May, Sept., Oct. ; nos. 497, 1858, 1858 a, 6130. 

Distrib. A South-African plant extending into the tropic as far as German 
Hast Africa. 


ERYTHROCEPHALUM ZAMBESIANUM, Oliver & Hiern, in Fl. Trop. Afr. ii. 441. 

Open woods near Chirinda, Kurumadzi River, Jihu, 2000 ft. ; in fl. Oct., 
Nov. ; nos. 236, 1825. 

Distrib. Nyasaland and Zambesia. 


DicoMaA ANOMALA, Sond. in Linnea, xxiii. (1850) 71. 
Northern Melsetter ; fl. April ; n. 1818. 
Distrib. Tropical Hast Africa, South Africa. 


D. Kirku, Harv. Fl. Cap. iii. 518. Var. anaustiroiia, S. Moore, var. nov. 
A typo non diserepat nisi foliis adusque 5-10 mm. angustata. 

A tall herb found near Chirinda, 3800 ft. ; fl. May ; n. 444. 

Distrib. (of type). Zambesia. 

Monro’s 413 and 11000 from Victoria, Rhodesia, are referable to this 


variety. ; 


(JERBERA ABYSSINICA, Sch. Bip. ea Hochst. in Flora, xxiv. (1841) 27. 
Mt. Pene, 6500-7000 ft. ; fl. Sept., Oct. ; nos. 1821, 61138. 
Distrib. Hast and South tropical Africa. 
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GERBERA PILOSELLOIDES, Cass. in Dict. Se. Nat. xviii. 461. 
Near Chirinda, 4500 ft. ; fl. Nov. ; n. 1870. 


Distrib. East and South tropical Africa, South Africa, Madagascar, 
Hast Indies. 


Soncnus Brrontint, Aschers. in Schweinf. Beitr. Fl. Ethiop. 160. Var 
PINNATIFIDUS, Oliver & Hiern, in Fl. Trop. Afr. ii. 458. 

Near Chirinda, 3800 ft. ; fl. May ; n. 1886. 

Jiistrib. East tropical Africa. 


CAMPANULACEXZ. 


LoBELIA DECIPIENS, Sond. in Fl. Cap. ii. 540. 
Mt. Pene at 6000 ft. ; fl. Oct. ; mn. 6081. 
Distrib. Rhodesia, South Africa. 


LoBeEia (§ Holopogon) copattica, S. Moore, sp. nov. 

Herbacea, saltem bispithamea, ramis tenuibus hispidulis superne nudis, 
foliis alternis parvis ambitu nunc suborbicularibus nunc oboyatis basi trun- 
catis argute lobulato-crenatis lobulis mucronulatis petiolis alatis sat longis 
insidentibus utrinque sed preesertim pagina inferiore hispidis, racemis distanter 
paucifloris hispidulis, bracteis setaceis ut pedicelli eas ipsas paullulum excedentes 
hispidulis, ovario subhemisphzerico hispido, calycis segmentis ovario plane 
longioribus subulato-setaceis sparsim hispidulis, corollis mediocribus calycem 
longe superantibus lobis anticis late obovatis obtusissimis dorso breviter 
hispidulis quam postici lineari-oblongi longioribus. 

Hab. In crags of the Chimanimani Mountains at 7000 ft. ; in fl. Sept. ; 
n. 2036. 

Foliorum limbus nune 8x10 mm. nune 8x 6-7 mm.; petioli laminam 
semiequantes, hispidi. Inflorescentia adjecta ramuli suffulcientis parte 
superiori nuda 10-20) em. long. Pedicelli +5 mm., bracteee summum 
4mm. long. Flores vivide cerulei. Ovarium vix 2 mm. long. Calycis 
segmenta 4—5 mm. long. Corolle pars tubularis 9 mm. long. ; labii 11 mm. 
long. lobus intermedius 6 mm., lobi laterales 5°5 mm. long. ; lobi postici 
d5mm. Tubus stamineus 6 mm. long., anther longiores 2°5 mm., breviores 
zegre 2mm. long. Capsula : 

This has to some extent the look of ZL. hirsuta, Linn., but its leaves are 


different in several respects ; the flowers stand upon longer pedicels and the 
calyx-lobes are setaceous. 


L. FERVENS, Thunb. Fl. Cap. 183. 
Cultivated ground near Chirinda, 3800 ft. ; fl. May ; n. 513. 
Distrib. Kast and South tropical Africa, South Africa. 
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Lopetta ($ Hemipogon) suGosa, 8. Moore, sp. nov. 

Herba spithamea vel infra caulibus pluribus paucifoliatis puberulis, foliis 
radicalibus vel subradicalibus obovatis-oblongis obtusis basi in petiolum 
cuneatim angustatis margine dentatis basin versus integris preesertim in 
neryis puberulis foliis caulinis distantibus sessilibus lineari-oblongis margine 
denticulatis, racemis elongatis distanter paucifloris gracilibus glabris, bracteis 
anguste linearibus quam pedicelli teneri multo brevioribus, ovario ovoideo 
6-neryoso glabro, calycis segmentis subulatis acutis glabris ovario squi- 
longis, corollz parve glabre parte tubulari limbum breviter excedente limbi 
lobis anticis obovatis obtusissimis posticis oblongis sequilongis. 

Hab. Hills between the Lusitu and Nyahodi Rivers at 5000 ft.; in fl. 
Sept. ; n. 2037. 

Folia radicalia +13 mm. long., 5-6 mm. lat. ; petioli circa 5 mm. long. ; 
eaulina circa 10X1°5 mm., juniora imminuta. Racemi +10 cm. long. 
Bractez +3 mm. long. Pedicelli tandem 15 mm. long. vel ultra. Flores 
cerulei. Ovarium 2 mm., calycis segmenta 2 mm. long. Corolle pars 
tubularis 4 mm. long. ; limbus 3 mm. long., hujus lobi antici 2x 1°75 mm., 
postici 2xfere 1 mm. Tubus stamineus vix 3 mm. long.; anthere longiores. 
dorso puberule, 1:75 mm. long., breviores apice dense barbate 1:5 mm. 
Capsula adhue cruda cylindrica, 6 mm. long., 2°5 mm. lat. 

To be compared with L. benguellensis, Hiern, and L. rosulata, 8. Moore, 
which also have a rosette of radical leaves, but are both somewhat different 
in foliage and flower. 

N. 6085 from Mount Pene appears referable to this species. It is a small 
specimen with but three flowers at the top of the slender single stem. Also. . 
n. 6080 may perhaps be a taller more matured state from which the radical 
leaves have fallen. 


Licurrootra ABysstnica, Hochst. ex A. Rich. Fl. Abyss. ii. 1. 
Near Chirinda, 3800 ft.; fl. May ; n. 515. 
Distrib. Uganda to Rhodesia. 


WAHLENBERGIA VIRGATA, Hngl. Pflanzenw. Ost-Afr. C. 400. 
Melsetter ; Mt. Pene, 6500-7000 ft. ; fl. April, Sept. ; nos. 2020, 2021. 
Distrib. Tropical East Africa, 


W. ruopestANna, S. Moore, sp. nov. 

Herbacea, verisimiliter annua, semispithamea, copiose ramosa caule 
ascendente gracili ramos patentes ascendentesve emittente, ramulis gracil- 
limis sparsim foliosis minute scabriusculo-puberulis, foliis sparsis alternis 
parvulis sessilibus filiformibus obtusis integris, floribus parvis partim ter- 
minalibus partim foliorum ex axillis oriundis cymam paucifloram laxam 
efficientibus, pedicellis filiformibus folia sepissime subzequantibus, ovario 
campanulato-globoso fere omnino glabro, calycis lobis lineari-subulatis oyario. 
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longioribus, corolla campanulata calycem bene excedente circa adusque 
medium divisa lobis oblongo-ovatis obtusis quam tubus paullo brevioribus, 
stylo leviter exserto, stigmatibus 3 brevibus, capsula subglobosa 3-valvi. 

Hab. Melsetter, 5000-6000 ft.; in fl. & fr. Oct. ; n. 6225. 

Folia +3 mm. long., solemniter circa 3 mm. Pedicelli vulgo 2-3 mm. 
Jong. Ovarium 1-1°5 mm., calycis lobi 2-2°5 mm., corolla 4°5 mm. long. 
Stylus 3°5 mm. long. ; stigmata linearia, 0°6 mm, long. Capsula semisupera, 
2 mm. long., 2°25 mm. diam. 

A plant with the habit and much the appearance of W. ewilis, A. DC. 
Its nearest affinity is with W. mashonica, N. E. Br., which, among other 
characters, is of taller and coarser growth, more sparingly branched, and 
has its flowers borne on longer pedicels. Flowers apparently white. 


ERICACE. 


Erica (Euerica § Ceramia) THRYPTOMENOIDES, S. Moore, sp. nov. 

Suffruticosa caule ascendente lignoso subterete piloso-hispidulo ramulos 
seepe dense foliosos piloso-hispidulos emittente, foliis solemniter ternis parvulis 
sessilibus ovatis acutis basi rotundatis marginibus szpe leviter revolutis 
erassiusculis utrobique glabris, floribus parvis ad apicem ramulorum paucis 
umbellulatis, pedicellis attenuatis plerumque patentibus vel recurvis corollas 
excedentibus vel saltem eequantibus hispidulis, calycis 4-partiti segmentis 
triangulari-oblongis obtusiusculis margine sparsim ciliolatis, corolle cam- 
panulato-urceolate albee glabre tubo quam lobi rotundati 4-plo longiore, 
staminibus 8 disco insertis filamentis breviter exsertis antheris paullo supra 
basin dorsifixis basi calvis poris loculos semizequantibus, ovario pubescente, 
stylo corollam excedente attenuato glabro. 

Hab. Chimanimani Mountains at 7000 ft.; in fl. Sept. ; n. 647. 

Folia +2 mm. long. et 1°5 mm. lat., pagina inferiore quam superiore paullo 
pallidiora ; costa media subtus prominens. Pedicelli seepissime 2°5-3°5 mm. 
lorig.; bractez circa 1 mm. long. Calycis segmenta 1 mm.long. Corolle tubus 
3 mm. long., summum 2°7 mm. lat. ; Tobi 0°75 mm. long. Filamenta 3°2 mm. 
long., anthere circa 1 mm. Ovarium vix 1 mm. diam. Stylus 4°5 mm. 
lony. 

Differs from LE. thymifolia, Wendl., chiefly in the more compact habit, and 
the shape and colour of the corollas and their smaller lobes. 


Hrrca (Huerica § Ceramia) LaNcuotirEera, S. Moore, sp. noy. 

Caule verisimiliter plus minus procumbente sat tenui piloso-hirtulo tandem 
fere glabro ramulos breves tenerrimos foliatos piloso-hirtulos crebro gignente, 
foliis parvulis seepissime 3-4-nis sessilibus oblongo-lanceolatis acutis vel 
obtusis margine revolutis coriaceis supra piloso-hispidulis subtus griseis, 
floribus parvis ex axillis ramulorum summis oriundis in inflorescentiam 
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umbellato-capitatam subconfertis, pedicellis tenuibus corollas circa eequantibus 
bractea angustissime lineari juxta medium donatis pilosis, calycis 4-partiti 
segmentis corollis semizquilongis lanceolatis acutis margine ciliatis, corolle 
campanulato-urceolaris glabra punicee lobis brevibus deltoideis obtusis 
erectis tandem leviter recurvis, staminibus florum a nobis scrutatorum 6-7 
disco insertis antheris breviter exsertis paullulum supra basin dorsifixis 
oblongis appendicibus lanceolatis acutis cristulatis onustis, ovario depresse 
globoso puberulo, stylo sat longe exserto compressiusculo glabro. 

Hab. Chimanimani Mountains at 7000 ft. ; in fl. Sept. ; n. 1288. 

Folia cirea 3 mm. long., in sicco 1 mm. lat. vel paullulum ultra, facie 
superiore olivacea, levissime nitida. Inflorescentize solemniter 1 cm. diam. 
Pedicelli 1°5-2 mm. long. ; horum bracteze 1 mm. long. Calycis segmenta 
vix ultra 1 mm. long. Corolla 2 mm. long., deorsum 1°7 mm., faucibus 
1-5 mm. diam. ; lobi 0°75 mm. long. Filamenta usque ad 2 mm. long. ; 
antherarum loculi 1 mm. iong.; appendices 0-4 mm. ; pori 0°6 mm. long. 
Ovarium 1x 1:2 mm. ; stylus fere £ mm. 

In a letter received from Dr. Bolus, who was good enough to examine 
the beaths of the collection, the differences between this plant and E. plani- 
folia, Linn., are summed up as follows :—(1) The umbellate-capitate inflor- 
escence and shorter pedicels. (2) The clothing of longer non-glandular hairs. 
(3) The often 4-nate leaves. (4) The ovate-lanceolate acute (not setaceo- 
acuminate) sepals. (5) The smaller campanulate-urceolate (not cyathiform) 
corolla. (6) The anthers not or very slightly tapering to the base, and 
provided with narrow-cristate (not subulate-aristate) appendages. 


Erica (Huerica § Ceramia) pLerorricHa, S. Moore, sp. nov. 

Suffruticosa, crebro ramosa, ramis ramulisque sat attenuatis etsi rigidis 
glanduloso-hispidulis his copiose foliosis, foliis parvulis spissime ternis 
brevissime petiolatis ambitu oblungo-ovatis sed ob dimidia dua revoluta et 
appropinquantia convenientiave linearibus vel summum angaste lineari- 
lanceolatis acutis crassiusculis marginibus glanduloso-hispidulis exemptis 
glabris, floribus solitariis in axillis foliorum summorum ex ramulis ultimis 
ortorum positis, pedicellis gracilibus corollis circa vequilongis glanduloso- 
hispidulis, bracteis vulgo approximatis foliis similibus nisi minoribus, calycis 
4-partiti segmentis lanceolatis acutis glanduloso-ciliatis erectis, corollee 
urceolate calycem bene excedentis glabree dilute punicex lobis abbreviatis 
tandem recurvis deltoideo-rotundatis obtusissimis, staminibus 8 disco insertis 
antheris ex corolla breviter eminentibus levissime scabriusculis juxta basin 
dorsifixis aristis neenon poris longitudine dimidium loculi circa wquantibus, 
oyario piloso-pubescente, stylo exserto crassiusculo fere omnino glabro. 

Hab. Chimanimani Mountains at 7000 ft.; in fl. Sept.; n. 648 a, 

Folia 1:5-2 mm. long., circa 0°5 mm. lat. (explanata summum 1°5 mm.), 
subnitida, in sicco lete virentia. Bractew circa 1 mm. long. Pedicelli 
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plerique 2-3 mm. long. Calycis segmenta 1 mm. long., dilute punicez, 
apice viridia. Corolla 2°8x3 mm.; lobi egre 1 mm. long. Filamenta 
1-5 mm. long., antherarum loculi 0°75 mm, Ovarium 1x1 mm. ; stylus 
2-5 mm. long., ima basi leviter puberulus. 

Near E. trichoclada, Guthrie & Bolus, from which it differs chiefly in the 
slenderer habit, hispidulous (not hispid) indumentum, shorter usually revolute 
leaves, corollas with relatively shorter and much broader lobes and exserted 
stamens. 


Erica (Huerica § Hermes) Swynnertont, S. Moore, sp. nov. 

Frutex ascendens glaber ramis prolixis rigidis ramulis dense foliosis fili- 
formibus, foliis sparsis vel 2—3-nis angustissime lineari-lanceolatis sursum 
acicularibus dorso sulcatis in sicco griseo-viridibus, floribus ex axillis ramu- 
lorum superioribus solitatim ortis, pedicellis corollas plane excedentibus 
mox decurvis, bracteis juxta medium pedunculum 2 oppositis vel suboppositis 
linearibus acutis, calycis 4-partiti segmentis ovatis acuminatis margine obscure 
ciliolatis cito reflexis, corolle calycem facile excedentis urceolatz lobis ovatis 
obtusis, staminibus 8 disco insertis autheris inclusis oblongis basi dorsifixis 
poris loculis suis semizequilongis cristis aristeeformibus quam loculi 4-plo 
brevioribus, ovario glabro, stylo leviter exserto, stigmate capitato. 

Hab. Melsetter, growing in the centre of a stream amongst rocks at 6000 ft. ; 
hills between Lusitu and Nyahodi Rivers at 5000 ft.; Chimanimani Mts. at 
7000 ft. ; in fl. April, Sept. ; nos. 648, 1063, 1064, 1065. 

Planta saltem metralis. Folia sepissime 1-1'2 cm. long., in sicco 0°5— 
0-7 mm. lat. Pedicelli graciles, colorati, +8 mm. long. Bracteze 3-4 mm. long. 
Flores vivide punicei.' Calycis segmenta 2 mm. long. Corolla 4x 3°5 mm.; 
Jobi 1:25 mm. long. Filamenta 2°5 mm. long. ; anther egre 1 mm. long., 
harum criste 0°2 mm. long. Ovarium globosum, 1:75 mm. long.; stylus 
3 mm, long. 

Close to L. Whyteana, Britten, which it much resembles on a first view ; 
the leaves, however, are longer and the pedicels markedly so, the calyx- 
lobes are broader, the corollas larger*with somewhat larger lobes, and the 
anthers, while longer and different in shape, have awn-like instead of broad 
appendages. 


Puinirrra Simi, S. Moore, sp. nov. 

Arbuseula, ramulis ultimis gracilibus apice foliosis alibi saltem in sicco 
nudis nodulosisque glabris, foliis imbricatis solemniter 3-natim verticillatis 
lineari-oblongis obtusis dorso sulcatis margine obscure ciliato-denticulatis 
erassiusculis glabris in sicco lete viridibus, umbellis terminalibus sessilibus 
2—3-floris, pedicellis calycem equantibus vel paullo excedentibus glabris, 
ealycis 4-fidi glabri lobis inter se subeequalibus ovatis obtusiusculis margine 
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microscopice ciliolatis crassiusculis, corolla circa usque ad medium partite 
tetramers calycem excedentis lobis late ovatis obtusissimis, staminibus 
8 antheris oblongis bifidis subinclusis, ovario subgloboso glabro 4-loculo, 
stylo bene exserto, stigmate peltato, ovulis quoque in loculo paucis. 

Hab, Melsetter at 6000 ft.; fl. Oct.; n. 612. [Also Portuguese Hast 
Africa, abundant on wet sandy flats near Bajon Magenja da Costa ; Sim in 
hb. Bolus, 5688. ] 

Ramuli ultimi modo 0-2 mm, diam. Folia (incluso petiolo 0°2 mm. long.) 
1-5-2 mm. long., 0°5 mm. lat. Pedicelli plerique 1-2 mm. long. Calyx 
1 mm., corollz 1°5 mm. long. Filamenta complanata, 0:4 mm. long.; anther 
1mm., lobi 0°25 mm. long. Ovarium fere 1x1mm. Stylus vix 15 mm. 
long. Stigma egre 1 mm. diam. 

Nearest P. milanjiensis, Britt. & Rendle, from which it can be distinguished 
by the leaves and exserted style. 

This is one of the two common trees on the wind-swept slopes of the higher 
hills overlooking Melsetter, where it attains to about 15 feet. 


PHILIPPIA HEXANDRA, S. Moore, sp. nov. 

Arbuscula ramis sat validis cortice rubiginoso-cinereo rimoso obducto, 
ramulis tenuibus dense foliosis pubescentibus, foliis plerumque 3—5-natim 
verticillatis linearibus obtusis dorso alte sulcatis crassiusculis pubescentibus, 
floribus parvis in umbellas terminales sessiles paucifloras digestis, pedicellis 
calyce spissime brevioribus pubescentibus, calyce 4-fido pubescente lobo 
unico ovato sursum angustato quam reliqui late oblongi majore lobis omnibus 
pubescentibus necnon marginibus ciliatis, corolla calycis lobos minores 
excedente breviter 4-loba lobis subrotundatis obtusissimis, staminibus 6 
antheris oblongis bifidis paullulum exsertis, ovario subgloboso incano- 
tomentoso 4-loculo, stylo sat gracili ovario paullulum longiore glabro, stigmate 


peltato obscure lobulato, ovulis quoque in loculo 3. 
Hab. Melsetter and Northern Melsetter, 5000-6500 ft.; fl. Oct. ; nn. 1147, 


6072. 

A small tree 30 feet high. Rami ultimi cirea 0'4 cm, diam., ramuli 
0:04 em. Folia deorsum paullo ampliata, 2°5 mm. long., 0°75 mm. lat., in 
sicco olivacea, verticillis approximatis ita folia sat arcte imbricata. Pedicelli 
+05 mm. long. Calyx 0°8 mm. long. ; lobus major 1-4 mm. long. Corolla 
tota 1:2 mm. long., lobi circa 0°3 mm. Filamenta complanata, 0°6 mm, 
long.; antherze 0°75 mm. long., harum lobi circa 0°2 mm. long. Ovarium 


0:7x0°5 mm.; stylus 0°75 mm. long.; stigma 05 mm. diam. Capsula 


subglobosa, 2°5 x 2°25 mm. 
Easily distinguished from P. milanjiensis, Britten & Rendle, by the longer 


hairy leaves, the hexandrous flowers, small stamens, and longer slender 


style. 
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PRIMULACE. 


ANAGALLIS Hannrneronn, Baker in Kew Bull. 1901, 127. 
Chipetzana River, 3000 ft. ; in fl. & fr. Dec. ; n. 357. 
Distrib. South-East tropical Africa. 


MYRSINEZ. 


Masa LANncgoLata, Yorsk. Fl. Aigypt.-Arab. p. evi. 

Near Chirinda, 3500 ft., Northern Melsetter, 5000-6000 ft.; in fl. & fr. 
April, Sept., Oct.; nn. 142, 172, 669, 6074. 

Distrib. North and Tropical Africa, Madagascar, Arabia. 

Chindao name, ‘‘ Ndwatwa.” Roots and leaves said to be boiled and the 
infusion drank for colic and other pains. 

N. 669 is the narrow-leaved form of this very variable species ; from its 
general features Mr. Swynnerton thinks this cannot be conspecific with broad- 
leaved forms. 


Near Chirinda, 3700 ft. ; n. 120. 
Distrib. Nyasaland. 


MyrsiInE aFrricana, Linn. Sp. Pl. 196. 

Melsetter at 6000 ft.; Mt. Pene, 7000 ft. ; Chimanimani Mts. at 7000 ft. ; 
in fl. Sept. ; nn. 633, 6153 a, 6154 a. 

Distrib, Azores, Tropical and South Africa, Arabia to China. 


RAPANEA UMBRATILIS, S. Moore, sp. Nov. 

Arbuscula ramis superne foliosis inferne ramulorum florigerorum cica- 
tricibus frequenter instructis cortice griseo-brunneo longitrorsum rimoso 
circumdatis, foliis pro rata parvis oblongo-oblanceolatis obtusissimis raro 
obtusis basi in petiolum manifestum prima juventute ferrugineum cuneatim 
angustatis pergamaceis utrinsecus glabris punctis resinosis sparsis indutis, 
inflorescentiis umbellatis seepissime 1-3-floris ex ramulis brevissimis ortis, 
pedicellis incrassatis calyce sepissime longioribus juxta basin microscopice 
ferrugineis, calycis fere omnino glabri segmentis obovatis obtusissimis, 
corolle adusque 3 divisee lobis oblongis obtusis patentibus, antheris sessilibus 
quam petala paullo brevioribus, stigmate comparate magno cylindrico- 
pileato. 

Hab. Melsetter, in a densely wooded glen at 6000 ft.; in fl. Oct.; n. 6163. 

Folia seepius 3°5-4 em. long., haud raro 4°5 em. rarissime 5 em. aitin- 
gentia, 1°3-1'8 em. lat., in sicco grisea ; costa media supra impressa subtus 
optime eminens ; costule utrinque 8-10, parum aspectabiles ; petioli erassi, 
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se ~ ~ . . . . . 

cirea 9 mm. long., raro paullulum longiores. Ramuli floriferi circa 1°5 mm. 
long., pedicelli summum 2 mm. Calyx 1:5 mm. long., lobi interdum micro- 
scopice ciliolati. Corolle tubus 1:2 mm., lobi 2°5 mm. long. Antherz 
oblong, 2 mm. long. Ovarium ovoideo-conicum, 1 mm. long. Stigma 
fere 1 mm. long., 0-5 mm. lat. 

The affinity of this seems to be with R. ulugurensis, Mez, of which the 
flowers are unknown, but its leaves are different from those of the parent 
plant. 


SAPOTACE A. 


CHRYSOPHYLLUM NATALENSE, Sond. in Linnea, xxiii. (1850) 72. 

Chipete Forest Patch ; in fl. Dec. ; n. 21. 

Distrib, Pondoland to Mozambique. 

Singuni name, “ Umhlanchwa”; in Chindao, “ Muchanza.” The bark 


yields a milky latex. 


C. ARGYROPHYLLUM, Hiern, Cat. Welw. Pl. i. 641. 

Mt. Maruma, 3700 ft.; Zona River, Jihu, 2000 ft. ; Chimanimani Mts., at 
7000 ft. ; fl. Sept., Nov.; nn. 22, 22a, 226. 

Distrib, Angola to Rhodesia. — 

Chindao name, “ Muchanza”; Singuni, ‘ Umhlanchwa.” Usually a small 
tree. Fruit said by natives to be excellent eating, and to contain a single 
white seed. Wood used for making bows. 


CHRYSOPHYLLUM (§ Gambeya) FuLVUM, S. Moore, sp. nov. 

Arbor elata ramulis ultimis copiose foliosis teretibus novellis ferrugineis, 
foliis lanceolato-oblongis vel oblongo-oblanceolatis apice cuspidulato-acu- 
minatis ipso obtusis basi longiuscule cuneatis petiolo quam lamina 8—10-plo 
breviore coriaceis facie superiore glaberrimis inferiore arcte fulvo- vel 
ferrugineo-sericeo-tomentosis costis secundariis utrinque solemniter 12-16 
intervallis 0°5-0°7 em. raro 1:0 cm. longis interjectis supra leviter impressis 
parum perspicuis subtus eminentibus, floribus in axillis glomeratis brevi- 
pedicellatis, calycis segmentis ovatis obtusis vel obtusissimis exterioribus 
coriaceis ferrugineo-tomentellis interioribus membranaceis dilute fulvis 
tenuiter sericeis necnon margine ciliatis, corolla calycem paullulum exce- 
dentis tubo lobos ovatos vel subrotundatos plane superante, filamentis in 
dimidio inferiore corollz tubo adnatis quam antherz subsagittatee longioribus, 
ovario sphzrico dense hirsuto quam stylus glaber apice truncatus paullo 
longiore, fructu sphzerico sericeo 4—5-spermo, seminibus ovoideo-oblongis basi 
attenuatis. 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. & fr. Dec. ; n. 19. 

Folia solemniter 8-10 cm. long., +3 em. lat. ; costee secundariz patentes, 
juxta marginem arcuate ; costule arctissime reticulate, facie superiore sub 


lente valde perspicue; petioli +1 em. long. Folia ramulorum haud 
K 2 


132 CONTRIBUTION TO THE FLORA OF GAZALAND, 


florigerorum adusque 20 cm. long. et 6 cm. lat., papyracea, subtus albide 
sericeo-tomentella. Pedicelli incrassati, ferruginei, 1°5 mm. long. Flores 
albi. Calycis segmenta 3°5 mm. long. Corolla tota 4 mm. long. ; tubus 
2-5 mm. long. ; lobi dense eiliate-batbellatt 15x +15mm. Filamentorum 
pars libera 1:2 mm., anther 0°5 mm. long. Ovarium 15 mm., stylus 
1:2 mm. long. Fructus minute sericei, vix 2°5 cm. diam. Semina 1°8 x 
1:0 em., saturate brunnea, mox pallescentia. 

A plant at first sight recalling C. megalismontana, Sond., which, on account 
of the different venation, is placed by Engler in another section of the gerus. 
The nearest affinity is with C. africanum, A. DC., but the leaves of C. fulvum 
are smaller, more drawn out at the base, and have a much closer reticulum, 
the pedicels are distinctly shorter, the corolla larger, the filaments are longer 
than the anthers, the ovary is larger and differently shaped (this pointing to 
differences in the fruit), and the style is shorter than the ovary instead of 
being twice as long. 

According to Mr. Swynnerton this is one of the largest trees of the 
Chirinda Forest, reaching the height of at least 120 feet. He also notes that 
a milky latex is especially abundant in the fruits. The larger leaves of the 
barren branches are white below. ° 


Mimusops (§ Quaternaria) SyLvEsTRIS, S. Moore, sp. nov. 

Arbor vel frutex elatus ramulis brevibus superne raro omnimodo foliosis ut 
novelli ferrugineis cito glabrescentibus, foliis obovato-oblongis obtusis obtusis- 
slmisve nonnunquam retusis basi cuneatis pergamaceis glabris costis secundariis. 
utrinque 7-10 teneris pagina inferiore magis perspicuis petiolis limbo 5-7-plo. 
brevioribus glabris fultis, pedicellis in axillis summis maxime approximatis 
solitariis binisve calycem multo excedentibus ferrugineis, calycis segmentis 8 
oblongo-lanceolatis obtusiusculis extus ferrugineis margine griseis, corolle 
segmentis 8 oblongo-lanceolatis obtusis quam appendices paullo longioribus, 
staminibus corolla segmentis brevioribus antheris lanceolatis obtusiusculis 
quam filamenta plane brevioribus, staminodiis antheris zequilongis lineari- 
lanceolatis acuminatis sericeo-pilosis, bvario depresse subgloboso tomentoso, 
stylo elongato glabro. 

Hab. ic denis forests at about 400 ft. ; in fl. Dee. ; n. 570. 

Folia 4°5—7 em. long., 2-3 em. lat., plus minus griseo-viridia, supra leviter 
nitida subtus opaca ; costae secundaria marginem versus dichotome ramis. 
optime arcuatis cum coste praecedentis sequentisque ramo anastomosantibus ; 
reticulum densum, pagina inferiore difficile aspectabile ; petioli cirea 5 mm. 
long., late canaliculati. Pedicelli 1-5-2 cm. long. Calycis segmenta exteriora 
7 mm. long., 3 mm. lat., interiora 5°5x2 mm., illa intus minute eriseo- 
tomentella, heec intus glabra. Corolle segment 7 mm. long., horum 
appendices vix 6 mm. Filamenta 1°5 mm., anthers vix 4 mm., staminodia 
circa 4mm. long. Ovarium 1:5 x 2 mm.; stylus 6 mm, long. 
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: Allied to M. marginata, N. E. Br., which has coriaceous leaves, larger 

owers on longer pedicels, and among other features different staminodes. 
a ven) fer sie . : 
Chindao name, “ Munyewa.” Yields a milky latex. Fruits said to be 


edible. 


SIDEROXYLON INERME, Linn. Sp. Pl. 192. Var. ScHLECHTERI, Fingl. 
Monogr. Afr. Sapot. 27. Beira beach ; in fl. Dec. ; n. 572. 

Distrib. (of type) South Africa ; (of var.) Lourengo Marques. Now first 
announced as a tropical plant. 


PACHYSTELA CINEREA, Pierre ex Engl. 1. c. 36. 

Inyamadzi and Chikambogé valleys, 2500-3000 ft.; open woods at Beira ; 
nn. 571, 571 a, 573. 

Distrib. West Africa, Nyasaland. 

The specimens being without flowers, some doubt must attach to this 
identification. 


EBENACE. 


Masa Muarara, Welw. ex Hiern, Monogr. Eben. 111. 

Chirinda Forest, 3700-4000 ft. ; in fl. Jan. ; n. 3. 

Distrib. Angola. 

The flowers of J/. Mualala being unknown, there is some doubt about this 
identification ; but the foliage agrees so closely with that of Welwitsch’s 
specimens as to leave no justification for considering Mr. Swynnerton’s plant 
a new species, and in this opinion Mr. Hiern agrees. A description of the 
flowers is herewith given. 

Flores masculi 2—4-ni. Calycis 3-lobi lobi ovato-rotundati, obtusi, limbo 
subeequales, circa 1 mm. long. Corolle 4:5 mm. long. lobi obovati, obtusi, 
3mm. long. Stamina 12, calycis tubo affixa ; filamenta cirea 1-5 mm. long.; 
antheree filamentis eequilongee, apice puberule. 

Flores feminei solitarii vel 2-ni. Calycis 3-4-lobi tubus 1°5 mm. long. ; 
lobi rotundati, obtusissimi, 3-5 mm. long. et lat. Corolle tubus 2 mm. 
long. ; lobi 3-4, ovato-oblongi, obtusissimi vel emarginati, 4°5 mm. long. 
Staminodia 3, clavata, circa 2 mm. long. Ovarium 6-loculare, oblongo- 
ovoideum, sursum angustatum, 3°5 mm. long. Stylus 1° mm. long. 

This is one of the tallest trees of the Chirinda Forest. It is called “ Black- 
Bark” by settiers ; Chindao name, “ Munyamkungu.” 

Besides the above, which has milk-white flowers, Mr. Swynnerton collected 
what appears to be a form or variety of it having yellow flowers. These 
flowers, besides their colour, differ in the somewhat smaller size of the calyx 
and corolla and the slightly larger stamens. This also was found in the 
Chirinda Forest (n. 2), and passes under the same popular name as the type. 
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Masa NaTALensis, Harv. Thes. Cap. ii. 7, t..110. 
Madanda forests at about 400 ft. ; in fl. Dec. ; n. 1738. 
Distrib. Bastern South Africa ; recently reported from Mozambique. 


RoyENA PALLENS, Thunb. Prod. Fl. Cap. 80. : 
Near Chirinda, 3800 ft. ; Mt. Pene, 7000 ft. ; fl. Oct. ;-nn. 62, 6070. 
Distrib. South Africa and northwards to Angola and Nyasaland. 


Buctea LANcEoLATA, L, Mey. in Drége, Zwei Pflanz. Doc. 184. ; 

Near Chirinda, 3500 ft.; Chipete Forest Patch ; Umyumvumvu River at 
2000 £t.; Mt. Umtereni, 4000 ft.; in fl. April, Sept. ; nn. 743, 1298, 1805, 
1306. 

Distrib. Rhodesia to Angola, South Africa. 


E. natauensis, A. DC. in DC. Prod. viii. 218. 
Beira beach ; in fl. Dec. ; n. 1181. 
Distrib. Natal. ‘ 


Drospyros MESPILIFORMIS, Hochst. ex A. DC. in DC. Prod. viii. 672. 

South Umtali district at 2000-3000 ft.; Umvumyvumyu River at 4000 ft. ; 
in fr. Oct., in fl. Dec. ; nn. 6071, 6622. 

Distrib. Tropical Africa. 


D. sENENSIS, Klotzsch in Peters Mossamb. Bot. 183. 
On limestone, Boka, Lower Buzi, 100 ft. ; in fl. Dec. ; n. 2024. 
Distrib. Mozambique,’ Nigeria. 


D. sHirENsis, Hiern in Journ. Bot. xxxiii. (1895) 179. 

Lower Umswirizwi River, 1000 ft.; Chibabava, Lower Buzi, 400 ft. ; 
Madanda forests at about 400 ft. ; Boka, Lower Buzi; in fl. Nov., Dee. ; 
nn. 2024 a, 2025, 2026, 2027, 2028, 2029. 

Distrib. Nyasaland. 


D. Lourerriana, G. Don, Gen. Syste iv. 39. 

Chibabava, Lower Buzi, 400 ft.; Madanda forests; Zinqumbo hills; 1500 ft.; 
in fl. Nov., Dec. ; nn. 1189, 1199, 1190 a, 1194. 

Distrib. Mozambique to Angola. 


Diospyros saBiensis, Hiern, sp. nov. 

Arbor dioica satis ramulosa ut videtur sempervirens, ramulis alternis 
tenuibus patenti-erectis mox glabris, internodiis superioribus quam folia 
brevioribus, foliis alternis ovali-oblongis apice obtusis basi rotundis vel obtuse 
contractis patulis papyraceo-coriariis supra lucidis subter paulum pallidioribus 
primum puberulis subinde costa excepta glabratis integerrimis planis vel vix 
margine undulatis 2-5-9 cm. longis 1-2-7 em, latis nervis et reticulo simul 
infirmis, petiolo puberulo firmo 3-6 mm. longo; cymis masculis trichotomis 
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crebris vix] laxiusculis pubescentibus vel puberulis axillaribus quam folia 
brevioribus, pedicellis ultimis brevibus, bracteolis linearibus parvis dorso 
puberulis, floribus masculis numerosis tetrameris extra dense pubescentibus 
tee mm. longis, calyce campanulato-hemispherico utrinque pubescente 
45 mm. longo lobis deltoideo-ovatis 2-5 mm. longis, corolla breviter lobata 
crassiuscula extra basi excepta pubescente intus olab ra lobis ovatis obtusis 
concavis patulis 1-5 mm. longis in estivatione sinistrorse (deorsum visis) 
contortis tubo campanulato 3-4 mm. longo, staminibus 11-12 glabris recepta- 
culo vel paucis basi corolle insertis 2-2-5 mm. longis antheris lanceolato- 
linearibus obtusis 2 mm. longis filamentis gracilibus 0-0°5 mm. longis, ovario 
minimo rudimentario pubescenti-hispido. 
Hab, Sabi River, at about 1000 ft.; in fl. Nov.; n. 1209. 


ar 
Chindao name, “ Mushuma.” 


OLEACEA. 


J ASMINUM STENOLOBUM, Ltolfe in Oates, Matabel. ed. 2, 403. 

Sabi River at about 1000 ft. ; in fl. Nov. ; n. 2034. 

Distrib. Rhodesia, The Nyasaland plant usually referred here seems to 
me to be different. 


JASMINUM SWYNNERTONII, S. Moore, sp. nov. 

Ramulis gracilibus scandentibus foliosis pubescentibus, foliis oppositis raro 
suboppositis simplicibus brevipetiolatis ovatis vel ovato-lanceolatis apicem 
versus attenuatis apice apiculatis basi plus minus rotundatis membranaceis 
supra obscure puberulis subtus in nervis pubescentibus, floribus terminalibus 
2-3-nis pedicellis pubescentibus quam calyces longioribus insidentibus, bracteis 
parvulis subulatis a pedicellis magnopere superatis, calycis subhemispheerici 
puberuli lobis limbo duplo longioribus lineari-subulatis acutis, corolle glabree 
tubo calycem 8-10-plo excedente lobis 7 (an semper?) quam tubus paullulum 
brevioribus anguste oblongis acutis, antherarum connectivo mucronato, stylo 
breviter exserto claviformi apice biramoso, ovulis in loculis solitariis. 

Hab. Kurumadzi River, Jihu, and near Spungabera ; n. 180, 180 a. 

Folia 2°5-5 cm. long., 1°2-2°3 em. lat. ; costee secundariz utrinque 3-5 ; 
petioli 2-3 mm. long., pubescentes. Cyme (floribus inclusis) adusque 
3°5 cm. long. Pedicelli 7-9 mm. long., graciles. Bractese 2 mm. long. 
Flores albi. Calycis limbus 2-2°5 mm. long.; lobi 4 mm.  Alabastra 
acuminata. Corolle tubus 2 em. long., inferne 1°5 mm., faucibus 2°5 mm. 
diam. ; lobi 1°9 cm. long. Filamenta eegre D mm. long. Stylus 1:2 cm. 
long., apice 1 mm. lat. ; rami late subulati, acuti, vix 2 mm. long. 

Nearest J. tomentosum, Knobl., from which its chief differences are the 
ternate long-pedicelled flowers, the shorter and broader calyx-lobes, and the 


corollas with lobes nearly twice as long. 
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JASMINUM MAURITIANUM, Bojer, Hort. Maur. 204. 

Bank of Umswirizwi River, 1000 ft.; Chibabava, Lower Buzi, 400 ft. ; 
Sabi River at about 1000 ft.; fl. Nov. ; nn. 206, 206 a, 2033. 

Distrib. Tropical Africa, Mascarene Islands. 


DexinpTia AFRICANA, Gilg in Engl. Bot. Jahrb. xxxii. (1902) 189. 
Kloof near Chirinda, 3800 ft. ; in fl. Oct.; n. 171. 
Distrib. Nyasaland, Angola. A medium-sized tree. 


OLrea Woopiana, Knoll. in Engl. Bot. Jahrb. xvii. (1893) 532. 

Chimanimani Mts. at 7000 ft. ; in bud Sept.; n. 1281. 

Distrib. Natal. 

Though the flowers are not mature, I have little doubt about this identi- 
fication. A species not previously recorded from the tropics. 


APOCYNEZ. 


LANDOLPHIA (§ Jasminochyla) SwyNNeRTONI, S. Moore, sp. nov. 

Frutex scandens cirris sat validis raris ex furcis ramulorum ortis onustus, 
ramulis ultimis patentibus teretibus pubescentibus deinde glabrescentibus, 
foliis brevipetiolatis oblongo-lanceolatis apicem versus seepe cuspidato- 
attenuatis apice ipso obtusis basi plus minus rotundatis pergamaceis costa 
media facie inferiore prominula szepe piloso-puberula exempta glabris in sicco 
viridibus vel griseo-olivaceis costis secundariis utrinque 12-15 parum aspecta- 
bilibus patentibus rectis vel-fere rectis juxta marginem subito arcuatis, 
corymbis abbreviatis sc. a foliis longe superatis pedunculis brevibus fultis 
paucifloris pubescentibus, bracteis quam pedicelli brevioribus ovato-oblongis 
lanceolatisve pubescentibus, calycis pubescentis puberulisve lobis ovatis 
obtusis margine tenuibus necnon ciliolatis, corolla glabree vel fere glabrae tubo 
paullulum infra medium dilatato quam lobi oblongi obtusi paullo breviore, 
staminibus infra medium tubum insertis antheris lanceolatis obtusiusculis, 
ovario ovoideo-oblongo glabro stylo abbreviato longiore, bacca spheroidea 
albo-maculata eduli. 

Hab. Chirinda Forest, 3700-4000 ft.; in fl. Noy. ; n. 82. 

irri unici mera basis mihi obvia. Foliorum limbus solemniter 5-7 em. long., 
1°8-2°5 cm. lat., facie inferiore seepe pallidior ; costa media supra excavata ; 
costule supra planze subtus leviter prominulze ; petioli late canaliculati, pubes- 
centes, circa 3 mm. long. Flores pro corymbo seepissime 6-8. Pedunculi 
+9 mm. long., rarius adusque 15 em. Bractee cirea 1°5 mm., pedicelli 
2 mm. long. Flores albi, odorem Jasmini officinalis spirantes. Calyx 
2°59 mm. long. Corollze tubus 7 mm. long., basi 1°5 mm, lat., paullo supra 
basin adusque 2-5 mm. dilatatus, superne 2 mm. lat.; lobi 8x2°2 mm. 
Anthers ad 2°75 mm. supra basin tubi inserte, 1°75 mm. long. Ovarium 
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1-25 mm. x1 mm. ; stylus vix 1 mm. long. ; stigma bifidum. Bacea juvenilis 
fere 2°5 cm. diam. 

To be inserted next L. Cameronis, Stapf ; the chief points of difference 
being its pubescent inflorescences, shorter corolla-tube with shorter and 
narrower lobes, the shorter and narrower anthers inserted lower down upon 
the corolla-tube, and the short style. 

“A large woody climber yielding a milky latex and excellent rubber, 
scantier than in L. Kirkii. Bark smooth, light grey. Stems deeply fluted. 
Young shoots pink. Flowers white, strongly jessumine-scented ; petals 
tinged below with light reddish-brown. Fruit spherical, large, edible and 
making an excellent conserve. Chindao names, ‘Munugu’ or ‘Mubungu.’ ” 


LANDOLPHIA FLORIDA, Benth. in Hook. Niger Fl. 444. 

Umswirizwi River, Lower Buzi, 500 ft. ; in fl. Nov. ; n. 1081. 

Distrib. Tropical Africa, also Madagascar and Comoro Islands. 

Chindao name, “ Mukonja” ; Singuni name, ‘“ Umkonza.” <A very large 
woody climber, one that was measured being 5 ft. 6 in. in circumference at 


3 ft. from the base. 


L. Kirgu, Dyer in Kew Gard. Rep. 1880, 39. 

Madanda forests at about 400 ft.; kloof near Chirinda, 3800 ft.; in fl. 
Oct.—Deec. ; nn. 81, 81 a. Chindao name, “ Mubungu.” 

Distrib. Tropical East Africa. 


L. tucipa, K. Schum. in Notizbl. K. Bot. Gart. Berlin, i. (1895) 24. 

Chirinda Forest, 3700 ft.; Spungabera forest patch, 3500 ft.; fl. Feb., 
young fr. April ; nn. 83, 83 a. 

Distrib. Congo Free State, Cameroons. 

This identification is somewhat doubtful as I have not seen the flowers of 
the type: the leaves of both specimens are smaller than those of an 
unsatisfactory specimen without flowers from the Cameroons (Zenker, 2459 a) 
in the British Museum. 

Chindao name, “ Chiwhongororo.” A very large woody climber, reaching 
the tops of the trees. Milky latex apparently destitute of rubber. Fruit 
smooth, sweetish, bright orange, eaten by natives. 

Carissa EDULIS, Vahl, Symb. i. 22. Va 
Afr. ivsi./90. 

Near Chirinda, 3800 ft.; South Umtali District, 2000-8000 ft.; fl. Oct., 
Nov., Dec. ; nn. 70, 6621, 6623. 

Dis, Tropical Africa. 


r. TOMENTOSA, Stapf, in Fl. Trop. 


138 CONTRIBUTION TO THE FLORA OF GAZALAND. 


Carissa Arpurna, Lam. Encycl. i. 555. 

Chirinda Forest 3700-4000 ft.; Chikambogé Valley 3000 ft. ; Mt. Pene 
7000 ft.; Umhlonho, Lower Buzi 100 ft.; open woods at Beira ; in fl. Sept., 
Oct., Dec., in fr. Oct. 

Distrib. Nyasaland, Rhodesia, South Africa. 


Chindao name, “ Murowa-ngombe ” ; Singuni, * Umblab’ inkunzi.”’ 


PLEIOCARPA SwYNNERTONII, S. Moore, sp. nov. 

Arbor elata, glaber, foliis oppositis rarius ternatis lanceolatis vel oblanceo- 
latis vel lanceolato-oblongis apice obtusis ssepe breviter cuspidatis in 
petiolum crassiusculum desinentibus tenuiter coriaceis costis secundariis 
pluribus (utrinque ultra 20) facie superiore nitente valde perspicuis, eymis 
axillaribus raro pseudoterminalibus solitariis oppositisve sessilibus paucifloris, 
calycis crassiusculi lobis suborbicularibus tubum excedentibus, corollz tubo 
calycem 4-plo excedente sursum levissime amplificato quam lobi obovati 
obtusissimi haud duplo longiore, staminibus paullo infra fauces insertis 
antheris ovato-oblongis, carpellis 2 oblongo-ovoideis glabris, ovulis quoque 
in loculo 4, baccis 1- (nonnunquam 2-3-) spermis. 

Hab. Chirinda Forest ; in fl. Sept., in fr. Dec.; nn. 14, 6503. 

Foliorum lamina 8-11 em. long., 3-5 em. lat., in sicco viridis vel viridi- 
grisea, pagina inferiore pallidior; costa media subtus valde prominens ; 
petioli late excavati, 1-2 cm. long. Cyme pansz cirea 1°5 em. diam. Flores 
albi. Calyx 22 mm. long. ; eats 0°7 mm., lobi 1°5 mm. long. Corollze tubus 
intus pilosus, 8 mm. long. juxta medium L 5 mm., facia e 2 mm. lat. ; lobi 
5mm. long. Filamenta 0:5 mm., antherz 1:2 long. connectivo excurrente 
haud exempto. Carpella 1 mm. long. Stylus glaber, egre 1 cm. long. ; 
stigma 7°35 mm. long. Baccee ovoides:, in sicco rugose, circa 1*5:em. long. ; 
semina compressa, 12 x 7 mm. 

Very like P. Bagshawei, S. Moore, and to be inserted next it in the genus. 
The tree-like habit, the at most ternate leaves, the broad lobes of the calyx, 
the shorter corolla-tube, and the 4-ovuled carpels are the chief distinguishing 
features of the new species. 

Mr. Swynnerton informs me that this tree sometimes resenees a height of 
80 feet, with the trunk more than 2 feet wide at its base. In a recent ener 
he says that the berries are glossy green outside with firm white flesh, while 
the seeds, usually single, but sometimes two or even three to each berry, are 
salmon-pink and es the appearance of a haricot-bean. 


DIPLORHYNCHUS MOssAMBICENSIS, Benth. in Hook. Ic. Pl. t. 1355. 

Chibabava, Lower Buzi 400 ft.; Umswirizwi flats 1100 ft. : ; Inyamadzi 
Valley 2500 ft.; Chikore Hills 3500 ft. (fruit only); in fl. Nov., Dee. ; 
fr. April, Sept. ; nn. 39, 39 a, 2101. 

Distrib, Hast, Central, and South tropical Africa. 
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Chind “ Mutowa.”’ : : i 
sons ne name, Mutowa.”” A small to medium-sized tree, 30 ft. high. 
lelds a W ill <, which i 1 I 
ee white milky latex, which is smeared over broken fingers spliced with 

Pe oe oe , : : 
ar re, and is used to fix arrow-heads in their sockets. 


BAU WOLITA INEBRIANS, A. Schum. in Engl. Pflanzenw. Ost-Afr. C. 318. 

Chirinda Forest, 3700-4000 ft. ; Kurumadzi River, 2000 ft. ; Inyamadzi 
Valley, 3000 ft.; in A. Sept.—Nov. ; nn. 6, 6 a, 602. 

Distrib. German East Africa. 

Singuni name, “ Umkadhlwa.” “A handsome tree, 80 feet high. Bark 
ochreous yellow and somewhat rough, that of the thinner branches yielding 
a milky latex. Timber yellowish white and very easily worked: it has been 
tried lately by one or two settlers in house-building and found useful for 
windows and doors. Termites and Bostrychide do not attack it. Thousands 
of seedlings spring up with the late rain, but those exposed to the sun on the 
outskirts of the forest usually die off during the ensuing dry season. Owing 
to its rapid and symmetrical growth and the beauty of its foliage, it is being 
planted by settlers as a shade tree.” 


CALLICHILIA ORIENTALIS, S. Moore, sp. nov. 

Fruticosa, glabra, ramulis ascendentibus gracilibus sursum foliosis cortice 
sordide albo longitrorsum rimoso lenticellifero mox circumdatis, foliis pro rata 
parvis lanceolatis lanceolato-oblongisve superne gradatim extenuatis \apice 
obtusis basi in petiolum manifestum breviter angustatis margine leviter 
undulatis papyraceis costis secundariis utrinque 7-9, floribus pro rata parvis 
in cymas terminales racemiformes pedunculatas paucifloras a foliis seepius 
superatas dispositis, bracteis parvis quam pedicelli pluries brevioribus, calycis 
campanulati exigui segmentis inter se ineequalibus late oblongis obtusissimis, 
corollee comparate parvee calycem fere triplo excedente tubo inferne angusto 
paullo infra apicem cylindrico-dilatato intus fere glabro lobis suborbicularibus 
tubo plane brevioribus, staminibus 5 mm. infra os corollee tubo insertis. 

Hab. Boka, Lower Buzi River, on limestone in a wooded glen; in fl. Dec. ; 


n. 1148. 

Folia vulgo 4°5-9 cm. long., 2-2°7 cm, lat., in sicco utrobique (subtus 
dilutius) viridia; costa media supra impressa, subtus optime prominens ; 
ordinis secundi coste tenerze ; supra plane, subtus eminentes ; reticulum 
laxum; petiolus canaliculatus, circa 5 mm. long. Stipule subulatee, 2 mm. 
long. Pedunculus +10 mm. long., pedicelli 7-20 mm., bracteze circa 2 mm. 
Calycis segmenta 4-7 mm. long., 3-4 mm. lat., intus basi glandulis parvulis 
‘orollee tubus 17 mm. long., deorsum 1°59 mm. 


numerosis instructa. 
Antheree 3 mm. long. Carpella 


sursum 3 mm. lat. ; lobi 10 mm. long. 


1°5 mm., stylus 2°5 mm. long. 
The species of Callichilia hitherto known are large-leaved West-African 


shrubs with flowers bigger than those of their new congener. Nevertheless 
the inclusion of this plant in the genus seems advisable, at least for the 
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present, and Dr. Stapf, who was good enough to look at the specimens, 
confirms me in this view. At the same time it may possibly prove the type 
of a new genus when its fruits come to hand. 


GoNOPHARYNGIA STAPFIANA, Stapf in Fl. Trop. Afr. iv. 1. 147. 

Mt. Pene, 7000 ft.; in fl. Oct.; n. 6148. 

Distrib. Nyasaland. 

N. 560 from the same locality, said to bear fruits 5 inches in diameter, 
should probably be referred here. There are no flowers. 


C. eLzcans, Stapf in Fl. Trop. Afr. iv. 1. 149. 

Jihu, 2300 ft. ; Zona-Kurumadzi watershed, Kurumadzi River, 2000 ft. ; 
in fl. Nov. ; nn. 38, 2035. 

Distrib. East tropical Africa. 

Chindao name, “ Ruchene.” A shrub up to 20 feet high, and 6 or 8 inches 
in diameter of trunk. The abundant milky latex is regarded as a powerful 
remedy for the vomiting of milk by infants, being placed in a hollow reed 
and hung round the neck as a charm. 


C. USAMBARENSIS, Stapf in Fl. Trop. Afr. iv. i. 148. 

Chirinda Forest, 3700-4000 ft. ; in fl. and young fr. Oct. ; nn. 37, 37 a. 
Distrib. East tropical Africa. ; 
Chindao name, “‘ Ruchene.” A shrubby tree reaching 25 ft., with diameter 


of trunk 8 in. Yields somewhat abundant milky ‘latex, but apparently no 
rubber. 


VOACANGA LUTESCENS, Stapf in Fl. Frop. Afr. iv. i. 157. 

Chibabava and Umhlohlo, Lower Buzi; in fl. Nov., fr. Jan. ; n. 559. 

Distrib. Hast tropical Africa. 

A small tree 25 feet high, with scanty latex and white flowers. Chindao 
name, “‘ Ruchene.” The bast is said to be used for cord. 


HOLARRHENA FEBRIFUGA, A_lotzsch in Peters Mossamb. Bot. 277. 

Sitatonga Range, Middle Buzi; near Chibabava, Lower Buzi, 400 ft. ; 
Mount Singuno at 1500 ft.; in fl. & fr. Noy., Dee. ; nn. 209, 209 a, 209 b. 

Distrib. Nyasaland, Zambesia. 


MASCARENHASIA VARIEGATA, Britt. §- Rendle in Trans. Linn. Soc., Bot. 
ser. 2, iv. (1894) 26. 

Beira, in open woods about 6 miles up the railway ; in fl. Dec. ; n. 558. 

Distrib. Nyasaland. 

Follicles in the dry state greyish-brown, longitudinally striated, about 
8 cm. long, and when opened 2 em. across, with a polished inner surface ; 


the linear brown seeds are 1 cm. long and are crowned by a rich brown coma 
nearly 25 times their length. 
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Atari Swynnertont, S. Moore, sp. nov. 

Sarmentosa, ramis frequenter ramulosis ramulis ultimis brevibus foliosis, 
foliis breviter petiolatis oblongo-ovatis seepissime cuspidulatis apice obtusis 
basi cnneatis raro subrotundatis pergamaceis glabris costis secundariis utrinque 
numerosis, floribus majusculis in pseudoumbellas terminales subsessiles pauci- 
floras dispositis, pedicellis gracilibus calyces longe excedentibus, calycis 
segmentis lanceolato-oblongis obtusis glabris, corolla tubo calycem triplo 
excedente extus glabro intus juxta staminum insertionem pubescente lobis 
oblongo-oboyatis obtusis tubum facile excedentibus extus puberulis, antherarum. 
cono incluso. 

Hab. Madanda forests at about 400 ft. ; in fl. Dee. ; n. 1178. 

Foliorum limbus vulgo 5-6°5 em. long., 2°3-3 em. lat., in sicco pallide- 
nitidus, griseo- vel brunneo-viridis ; costee secundarie utrinque circa 10-12 
(interjectis aliis ordinis tertii paullo minus perspicuis), supra plane leviterve- 
impressee, subtus eminentes; reticulum laxum; petioli 2-4 mm. long.. 
Pedunculi 1-2 mm. long., pedicelli summum 8 mm. sed sepius_breviores. 
Calyx totus vix 2 mm. long. ; hujus lobi 1°25 mm. Corolle tubus sgre 
6 mm. long., prope medium 3°5 mm. ore 2 mm. lat.; lobi 11 mm. long.,. 
summum 4mm. lat. Anthere 3 mm. long., dorso pubescentes. Ovarium 
puberulum, vix 2 mm. long. 

To be inserted next A. microstylis, K. Schum., a plant imperfectly known 
in this country till recently and, as a specimen now in the Kew Herbarium 
shows, identical with my subsequently described A. clusioides. The chief 
points of distinction about A. Swynnertoni are the shape and consistence of 
the leaves and the subsessile inflorescences. 


ONCINOTIS CHIRINDICA, S. Moore, sp. nov. 

Seandens ramulis teretibus glabrescentibus juvenilibus gracilibus necnon 
minute pubescentibus, foliis breviter petiolatis lanceolato-oblongis vel oblongo- 
oblanceolatis cuspidatis vel breviter acuminatis basi obtusis tenuiter coriaceis 
supra glabris subtus minutissime furfuraceis costis secundariis utrinque 4 ad- 
scendenti-arcuatis facie superiore leviter impressis inf. eminentibus, paniculis. 
axillaribus gracilibus laxis plurifloris foliis fere equilongis minute ferrugineis, 
pedicellis calycem plerumque paullo excedentibus, calycis eglandulosi lobis 
oblongo-lanceolatis obtusis minute ferrugineis, corolla tubo calycem excedente 
extus minutissime ferrugineo lobis tubo longioribus linearibus acutis, disco. 
5-partito. 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. & fr. Oct. ; n. 87. 

Foliorum limbus 7-10 em. long., 2°5-3°5 cm. lat., in sicco plerumque 
brunneo-olivaceus ; petioli 5-10 mm. long., supra late canaliculati, minute 
puberuli. Paniculze 45-9 em. long., hujus rami tenues, apertissimi; bracteze 
lineari-subulate, caducee, + 2mm. long. Flores virides. Pedicelli profecto 
evoluti solemniter 4-5 mm. long., graciles, minute ferruginei. Calycis pars. 
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indivisa circa 0°75 mm. long.; lobi wgre 38 mm. Corolle tubus adusque 
4°5 mm. long., juxta medium 2°25 mm. diam. ; squame 0°4 mm., lobi 6 mm. 
long. Antherea 2 mm. long. Disci lobi quadrati, 0°75 mm. long. Ovarii 
carpella 1:25 mm. long. Folliculus 12°5-15 cm. long., sammum fere 1 cm. 
diam., minutissime tomentella. Semina anguste oblongo-linearia, sursum 
attenuata, 1°4 em. long. ; coma circa 3°5 em. long. 

Differs from O. inandensis, Wood & Evans, which it much resembles, 
chiefly in the longer pedicels, the larger calyx with longer and relatively 
narrower lobes, and the larger longer-lobed corollas. 

A large woody vine with very rough and thick yellow bark, and a milky 
latex. Sometimes near the base it is 15 or 18 inches in diameter. 


ADENIUM MULTIFLORUM, Klotzsch in Peters Mossamb. Bot. 279. 
Sabi River at about 1000 ft. ; in fr. Nov.; n. 557. 
Distrib. Nyasaland, Zambesia. 


ASCLEPIADEZ. 


CRYPTOLEPIS OBLONGIFOLIA, Schlechter in Journ. Bot. xxxiv. (1896) 315. 
In grass near Chirinda ; in fi. & fr. Oct: ; n. 243. 

Distrib. Uganda, Mozambique. 

Yields milky latex and good fibre. 


SgcaMoneE ALPINI, Schult. in Ram. § Schult. Syst. Veg. vi. 125. 
Outskirts of Chirinda, 3700-4000 ft. ; in fl. Dee. ; n. 88. 
Distrib. Nyasaland. 


S. zAMBESIACA, Schlechter in Journ. Bot. xxxiii. (1895) 303. 
Umhlonho, Lower Buzi ; Madanda forests ; in fl. Dec. ; nn. 1921, 1921 a. 
Mstrib. Nyasaland. 


XYSMALOBIUM RETICULATUM, NV. E..Br. in Kew Bull. 1895, 251. 
Near Chirinda, 3800 ft. ; Lower Umswirizwi River, 1000 ft. ; in fi. Oct., 
Nove; nn. 247, 247 A. 


Distrib. Uganda to Rhodesia. 


AscLepras Swynnertonu, S. Moore, sp. nov. 


_Verisimiliter circa spithamea caule erecto omnimodo folioso crassiusculo 
bifariatim piloso hispidulove, foliis satis approximatis brevipetiolatis ovato- 
oblongis obtusis vel obtuse acutis basi rotundatis leviterve cordatis margine 
obscure revolutis utrinque fere omnino glabris margine microscopice serrulato- 
ciliatis membranaceis, umbellis ex axillis foliorum superiorum ortis corymbosis 
peduneulis piloso-pubescentibus inferioribus quam superiores longioribus at 
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foliis brevioribus, bracteis anguste linearibus quam pedicelli pilosi manifeste 
brevioribus, calycis puberuli segmentis Janceolato-oblongis obtusiusculis, 
corollz rotate lobis late ovato-oblongis obtusis demum  reflexis, coronz 
phyllis paullulum ex columnz staminez basi enatis ipsi column sequialtis 
inferne leviter cucullatis superne complicatis dorso carinatis intus inappendi- 
culatis glabrisque lobis lateralibus brevibus triangularibus acutis lobum 
centralem truncatum haud superantibus, antherarum appendicibus sursum 
inflexis. 

_ Hab. Mt. Pene, 7000 ft.; Melsetter at 6000 ft.; in fl. Oct. ; nn. 6092, 
6093. 

Folia vulgo 4—4°5 x 2-2-2°8 em., subglauca ; petioli 2-3 mm. long. Pe- 
dunculi summum 2°5 cm. long. Bractez circa 6 mm., pedicelli solemniter 
1-2 em. long. Flores luteo-virides. Calycis segmenta 5 mm. long. Corolle 
lobi 7 mm. long. Coronz phylla zgre 3 mm. long., sub apice 2°5 mm. lat. ; 
lobi laterales circa 0°83 mm. long. Antherarum appendices ovati, 1 mm. long. 
Pollinia oblongo-pyriformia, 1°2 mm. long.; glandula 0°25 mm., caudicula 
0-1 mm. long. 

In general appearance this reminds one somewhat of A. glaucophylla, 
Schlechter, but the stalked leaves are not so large and the flowers much 
smaller and otherwise different. The position in the genus is next A. modesta, 


git. Br. 


Ascuepias FULVA, NV. EL. Br. in Kew Bull. 1895, 254. 
Near Chirinda, 3600 ft. ; in fl. Jan.; n. 1914. 
Distrib. Uganda, German East Africa. 


A. LINEOLATA, Schlechter in Journ. Bot. xxxiil. (1895) 336. 

Hills north of the Upper Buzi, 3200 ft.; Lower Umswirizwi River, 1000 ft. ; 
in fl. Nov., Dec. ; nn. 245, 1920. 

Distrib. Tropical Africa, 


A. coartata, S. Moore in Journ. Bot. xlvi. (1908) 297. 

Chibabava, Lower Buzi, 400 ft.; Lower Umswirizwi River, 1000 ft. ; 
in fl. Nov., Dec. ; nn. 248, 1895. 

Distrib. Endemic. 


A. SCABRIFOLIA, S. Moore, l. ¢. 

Mt. Pene, 7000 ft.; Chimanimani Mts. at 7000 ft.; in fl. Sept., Oct. ; 
nn. 1915, 6094, 6140. 

Distrib. Endemic. 


A. nEruexa, Britt. § Rendle in Trans. Linn. Soc., Bot. ser. 2, iv. 
(1894) 28. 

Open woods at Beira ; fi. Dec. ; n. 1918. 

Distrib. Tropical Bast Africa. 
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ScHIZOGLOSSUM CHIRINDENSE, S. Moore in Journ. Bot. xlvi. (1908) 295. 

Near Chirinda, 3800 ft.; Mt. Pene, 7000 ft. ; in fl. Sept., Oct. ; nn. 246, 
6095. 

Distrib. Endemic. 


Marcarerra Wuyter, A. Schum. in Engl. Pfhlanzenw. Ost-Afr. C. 323. 

Near Chirinda, 3800 ft.; Lower Umswirizwi River ; in fl. Oct., Nov. ; 
NH. 1912 LO LS: 

Distrib. Nyasaland, Zambesia, Rhodesia. 


CYNANCHUM CHIRINDENSE, S. Moore in Journ. Bot. xlvi. (1908) 305. 
Chirinda Forest, 3900 ft. ; in fl. Feb. ; n. 137. 
Distrib. Endemic. 


MARSDENIA ZAMBESIACA, Schlechter in Journ. Bot. xxxiii. (1895) 338. 
Boka, Lower Buzi; in fl. Dec. ; n. 1917. 
Distrib. Angola to Zambesia. 


M. cazensis, S. Moore in Journ. Bot. xlvi. (1908) 306. 
Kurumadzi River, Jihu ; in fl. Jan.; n. 224. 
Distrib. Endemic. 


SWYNNERTONIA CARDINEA, S. Moore, l. c. 308, t. 495. 

Chirinda Forest, 3700-4000 ft. ; in fl. Oct., Dee. ; nn. 1080, 6518. 

Distrib. Endemic. 

After the publication of this interesting plant, Mr. Swynnerton sent mea 
number of notes made with the living object before him, notes which show 
one or two inaccuracies in the original description and figure. The chief of 
these relates to the inner corona, which I described as adnate to the staminal 
column without noticing, or directing Mr. Highley’s attention to, the fact of 
each of the inner coronal leaves being produced at the base into a short spur 
free from the column, just as is the case with Demia. In fig. 4 of Plate 5, 
a copy of one of Mr. Swynnerton’s sketches, the structure of the corona 
is well shown. The diagnosis of the corona, therefore, needs a slight 
alteration and should read thus :— 

“Corona duplex ex apice column staminez orta; phylla exteriora De 
corollz lobis opposita, comparate parva, phylla interiora quam exteriora 
longiora, columnze stamineze impendentia, quodque more Demiarum basi in | 
calcare libero brevi productum.” 

An examination of the figure will show that the outer coronal leaves are not 
emarginate as before described, such emargination being the effect of drying 
under pressure. The hairiness of these organs should also be noticed ; this 
has been omitted from the figures previously published, and indeed is difficult 
to see in the dried state except when the flower has been very well pressed. 
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In habit, it may be added, Swynnertonia is much like Schlechter’s recently 
described Neoschumannia from West Africa. Schlechter refers this to the 
Ceropegiine, his drawing (Engler, Bot. Jahrb. xxxviii. (1895) p. 39, fig. 4) 
showing pollinia with at most. but a faint trace of caudicles. But any 
suspicion that Schlechter’s plant and the one under notice might be 
congeneric is dispelled by the fact of the former’s corona being triple. 
with an outer series of long reflexed lobes, which series is unrepresented in 
Swynnertonia. 


CEROPEGIA HISPIDIPES, S. Moore in Journ. Bot. xlvi. (1908) 309. 
Near Chirinda, 3800 ft. ; in fl. Feb. ; n. 1137. 
Distrib. Endemic. 


Riocreuxia prorusa, WV. £. Br. in Kew Bull. 1895, 260. 
Chikore Hills, 3500 ft. ; in fl. April ; n. 205. 
Iistrib. Nyasaland. 


LOGANIACEA. 


Mosrvrea Watueri, Bak. in Kew Bull. 1895, 96. 
Chirinda Forest at 3800 ft.; in fl. Dec. ; n. 6511. 
Distrib. Zambesia. 


BuDDLEIA SALVIFOLIA, Lam. Encyel. i. 513. 

Melsetter, 6000 ft.; Mt. Pene at 6500-7000 ft.; in fl. Sept., Oct. ; 
nn. 609, 675, 6090. 

Distrib. A South-African plant extending to Nyasaland and Angola. 


Nwxta samBEsina, Gilg in Engl. Pflanzenw. Ost-Afr. C. 312. 
Melsetter, 6000 ft. ; in fl. Sept. ; n. 606. 
Distrib. Nyasaland. 


N. Houstru, Gilg in Engl. Pflanzenw. Ost-Afr. C. 312. 
Melsetter ; in fl. April ; n. 1902. 
Distrib. Usambara, Nyasaland. 


N. penrata, &. Br. in Salt Abyss., App. 63. 

Lower Umswirizwi River, 100 ft.; Lusitu River at 3000 ft. ; in fl. Sept., 
Nov: ; nn. 1179, 1294. 

Distrib. From Arabia and Abyssinia to East Africa and Angola ; also in 
Eastern South Africa. 


SyrycHNos FLORIBUNDA, Gilg in Engl. Bot. Jahrb. xvii. (1893) 566. 
Madanda forests at about 400 ft. ; in fl. Dee. ; nn. 1071, 1073. 
Dnistrid. Congo Free State. 
A large shrub with white flowers and gamkoge-yellow fruit. 

LINN. JOURN.—BOTANY, VOL. XL. 7? 
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Srrycunos (§ Intermediz) micans, S. Moore, sp. nov. 

Frutex erectus vel arbor parva ramulis gracillimis teretibus ad nodos 
tumidis cortice cinereo vel fusco obduetis, foliis pro rata parvis petiolatis 
lanceolatis vel lanceolato-ovatis longiuscule cuspidato-acuminatis basi obtusis 
tenuiter coriaceis glabris supra nitidis in sicco olivaceis subtus olivaceo- 
viridibus 5-nervibus jugo proximali debili fere a basi frequentissime arcuato- 
anfractuoso apicem fere attingente jugo distali ad 2-4 mm. a basi coste 
centrali inserto quam jugum proximale validiore etsi tenui, cymis brevibus 
axillaribus laxis paucifloris, bracteis parvis subulatis acutis rigidis, floribus 
pedizellatis 4-meris, calycis minuti lobis oyatis obtusis vel obtusiusculis 
microscopice ciliolatis, corolla tubo calyci sequilongo late cylindrico faucibus 
albo-villosis lobis tubum excedentibus oblongis obtusis dorso minute fulvo- 
pubescentibus, filamentis complanatis antheris ovatis equilongis, ovario 
oblongo-ovoideo in stylum paulo longiorem attenuato. 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. Dec. ; n. 125. 

Ramuli nudo 1-15 mm. diam. Folia solemniter 4—5 x 1-7-2 em. ; petioli 
5 mm. long., transversim rugulosi. Cymze usque ad 8 mm. long., circa 6 mm. 
diam. Pedunculus 2-3 mm. long.; pedicelli vulgo circa 2 mm. long. 
Bractezee 1-2 mm.long. Calyx «gre 1 mm. long. Corolle tubus 1°2 mm. 
long., 1:5 mm. lat.; lobi vix 2 mm. long. Filamenta necnon antherz 
06 mm. long. Ovarium 1 mm., stylus 1°25 mm. long. 

In appearance this somewhat resembles S. Welwitschii, Gilg, one of the 
climbing species. The affinity seems to be with S. Marquesii, Bak., and 
S. pungens, Soler., but from both it differs in leaf as well as flower. 


Strycunos (§ Intermedize) miris, S. Woore, sp. nov. 

Arbor excelsa cortice badio levi obducta, ramulis teretibus ad nodos tumidis 
crebro foliosis cinereis, foliis oblanceolato-oblongis nunc obtusis nune acuti- 
usculis vel cuspidato-acuminatis basi in petiolum brevem angustatis sub 
anthesi tenuiter sub fructescentia rigide coriaceis supra nitentibus subtus 
pallidioribus necnon opacis glabris 5-nervibus jugo proximali tenui ad apicem 
usque fere perveniente jugo distali a basi satis remoto jugarum costis seepe 
costee centrali alternatim affixis, cymis axillaribus pedunculo communi per- 
brevi fultis laxiusculis plurifloris fulvo-pubescentibus, bracteis rotundato- 
ovatis obtusis vel obtusissimis ut calyx puberulis margineque ciliatis, floribus 
sessilibus 5-meris, calycis lobis late ovatis obtusissimis, corollee tubo cealyei 
eequilongo late cylindrico faucibus albo-villosis lobis oblongo-ovatis acutis 
tubum eequantibus, filamentis complanatis quam anther oblongo-ovate basi 
sagittulatee barbateeque brevioribus, ovario ovoideo in stylum crassum eequi- 
longum desinente, bacca parva subspheeroidea levi monosperma, semine 
oblongo-ovoideo dorso ventroque aliquanto complanato albumine corneo. 


Hab. Chirinda Forest 3700-4000 ft. ; in fl. Jan., fr, Oct. nos. 17, 17 a. 


> @ ‘art 
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Folia vulgo 55-8 em. long., 2-3 em. lat., raro 10 x4 em. attingentia ; 


Jugum proximale triente inferiore ad 2-3 mm. a margine. percurrens, superne 


crebro arcuato-anfractuosum ; jugum distale ad 1-1'8 em. a basi insertum 


primo rectum deinde arcuatum et cum ordinis secundi costis cirea 5—6 costu- 


lisque numerosis anastomosantibus ; costularum rete utrinsecus prominens 


sed foliorum vetustiorum pagina superiore seepe minus aspectabile. Flores 
flavi. Calyx 15 mm. long. Corolle 3 mm. long. ; tubus 1:5 mm. long., 
eegre 2 mm. lat.; lobi 15x 1:2 mm. Filamenta 0:5 mm., anthers vix 1 mm. 
long. Ovarium 0°9 mm. long.  Bacca viva flava, in sicco 1*3-1'4 em. long., 
1:2-1°3 em. diam. Semina fusca vel fusco-rubra, 9 x 7 mm.’ 

Mr. Swynnerton notes this as one of the largest trees of the Melsetter 
district. The yellow fruits are eaten by birds, squirrels and monkeys. 


Flowers a creamy Naples yellow in colour. The forest Touracos (Twracus 


livingstont’) are particularly fond of the berries, which are borne very 
abundantly. 


Srrycunos (§ Intermedize) MELLODORA, S. Moore, sp. nov. 
Arbor mediocri altitudine ramulis ascendentibus validis crebro foliosis cito 
glabris cortice brunneo-rubescente nitido obductis, foliis oblongo-oblanceolatis 
apicem versus seepe cuspidato-attenuatis apice obtusis basi in petiolum brevem 
cuneatim coartatis tenuiter coriaceis glabris basi ipsa jugo proximali tenui 
adjecto trinervibus jugo distali validiore ad 5-10 mm. supra basin costz 
centrali inserto costis secundariis reliquis utriaque 4-6 primo ascendentibus 
marginem versus late arcuatis necnon leviter anfractuosis, floribus in cymas 
paniculatas axillares pedunculatas multifloras fulvo-pubescentes dispositis, 
bracteis ovatis obtusis pedicellis brevioribus, floribus tetrameris, calycis lobis 
rotundato-ovatis obtussisimis margine ciliolatis, corolla tubo abbreviato se. 
calyce breviore limbi lobis anguste ovato-oblongis obtusis tubum 4-plo ex- 
cedentibus intus albo-villosulis, filamentis complanatis corollee lobos semi- 
eequantibus, ovario glabro stylo crassiusculo longiore, bacca 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. Oct. ; n. 101. 

Folia seepius 8-10 x 3-4 em., in sicco plus minus castanea, pag. sup. nitida : 
jugum proximale nullo negotio aspectabile etsi tenue, apicem versus 
evanescens ; costularum rete laxiusculum, utrinque satis prominens. 
solemniter 2°5-3°5 em. long., 3-3°5 cm. diam.  Pedunculus communis 
7-12 mm. long. ; pedd. partiales vulgo 5-10 mm., raro usque ad 15 mm. ; 


b] 
pedicelli 1-2 mm. long. Bractez circa 1 mm. long. Flores albi, mellis 


Cymee 


odorem spargentes. Calyx 1 mm. long. Corolle tubus 0°6 mm. long, 


1:25 mm. lat.; lobi 2°5 mm. long. Filamenta 1:2 mm. long. ; antherz 


-oblonges0°7 mm. long. Ovarium fere 1 mm. long., stylus 0°4 mm. 


Near S. alnifolia, Baker, but different in habit, form and nervation of the 


leaf, and the short tube of the corolla. 


Le) 
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Srrycunos Burton, Bak. in Kew Bull. 1895, 98. 

Chirinda, Chibabava and Boka ; in fl. Dee. ; nn. 1959, 1960, 1961. 

Distrib. Tropical East Africa from Zanzibar southward, 

A large tree with edible fruits. Chindao name, “ Mukwakwa.” 

Gilg (Engl. Bot. Jahrb. xxxvi. 93) considers S. Burtoni conspecific with 
S. dysophylla, Benth. He cannot have seen the types in the Kew Herbarium, 
there being too many points of difference to leave any doubts as to the 


distinctness of S. Burton. 


S. spinosa, Lam. Jil. ii. 38. 

Near Chirinda, 3800 ft. ; in fl. Oct. ; nn. 55, 55 a. 
Distrib. Tropical and South Africa, Mascarene Islands. 
This is the Kafir Orange. Chindao name, “ Mutamba.” 


ANTHOCLEISTA ZAMBESIACA, Bak. in Kew Bull. 1895, 99. 

Mt. Maruma, 3500 ft. ; in fl. Dec. ; n. 27. 

Distrib. Nyasaland. 

A large and particularly striking tree not uncommon in wooded glens ; 
flowers white. Chindao name, ‘* Muzama.” 


GENTIANEZ. 


SEBHA LEIOSTYLA, Gilg in Engl. Bot. Jahrb. xxvi. (1898) 97. 
Melsetter, 6000 ft. ; in fl. April; n. 1898. 
Distrib. Nyasaland. 


BELMoONTIA GRANDIS, L. Mey. Comm. i. 183. 
Source of Chipetzana, 4000 ft.; in fl. April ; n. 2031. 
Distrib. S. Africa and northward to Uganda. 


CHIRONIA TRANSVAALENSIS, Gilg in Engl. Bot. Jahrb. xxvi. (1898) 106. 
Zinqumbo Hills at 1500 ft. ; in fl. Nov. ; n. 1891. 
INstrib. Northern South Africa extending to Rhodesia and Congo Free 


State. 


Curronta (§ Plocandra) Gratissmta, S. Moore, sp. nov. 

Glabra, caule erecto ramoso affatim foliifero, foliis quam internodia seepis- 
sim? brevioribus oblongo-lanceolatis rarius ovato-oblongis juxta apicem 
seepissime attenuatis apice ipso obtusis nonnunquam obtusissimis basi levissime 
amplexicaulibus trinervibus, floribus pro rata maguis in cymis laxis paucifloris 
bracteis lanceolatis acutis onustis digestis, calycis plane ultra medium divisee 
lobis Tineari-lanceolatis acutis dorso parum carinatis, corollze tubo calycem 
paullulum excedente lobis tubum 3-plo excedentibus anguste oblongo-oboyatis 
obtusis, antheris late oblongis a basi spiraliter tortis, ovario ovoideo-oblonoo 
apice coartato, stylo crasso superne fere recto stigmate bilobo terminato. s 
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Hab. Melsetter, 6000 ft.; Northern Melsetter at 5000-6000 ft.; in fl. Sept., 
Oct. ; nn. 1892, 6162. 

Planta saltem bispithamea. Internodia solemniter 5-7 cm. long. Folia 
radicalia desunt ; caulina vulgo 3-4 cm. long., 10-17 mm. lat., perpauca 
summa immunita, nec in bracteas non transeuntia. Cyme 12-15 x 10-12 cm.; 
pedunculus communis circa 6 cm. long., pedunculi partiales 2-5 em. Flores 
saturate purpureil. Calycis pars indivisa 2 mm., lobi 6 mm. long. Corolla 
profecto pansa 3°5 cm. diam. ; tubus 6X5 mm.; lobi «gre 18 mm. long., 
apicem versus margine leviter crispuli. Filamenta 3 mm. long. ; anthers 
inter sese paullulum ineequales, 6°5-7°5 mm. long. Ovarium 1 em. long. ; 
stylus vix totidem ; stigma in toto 1°75 mm. long., hujus lobi 1:2 mm. 

This fine plant has its nearest affinity in C. laxiflora, Bak., which is of 
more slender habit, and bears smaller ovate leaves and smaller flowers with 
the lobes of the calyx lengthily acuminate and strongly keeled on the back. 


ENIcOsTEMA LITTORALE, Blume, Bidr. 848. 
Lower Umswirizwi River, 1000 ft. ; in fl. Nov. ; n. 2032. 
Distrib. Tropical and South Africa, East Indies. 


SWERTIA STELLARIOIDES, Ficalho, Pl. Uteis, 225. 
Melsetter, 6000 ft. ; in fl. April ; n. 1919. 
Distrib. Transvaal, Rhodesia, Angola. 


LIMNANTHEMUM THUNBERGIANUM, (rriseb. Gen. 5 Sp. Gent. 345. 
Upper Umswirizwi, near Chirinda, 2589 ft. ; in fl. & fr. Oct. ; n. 393, 
Distrib. &. Africa and northward to Mozambique and Angola. 


BORAGINEZL, 


The collection includes specimens of [Heliotropium indicum, Linn., a common 
weed in the tropics of both hemispheres, also of H. zeylanicum, Lam., and 
Cynoglossum lanceolatum, Forsk., both widely distributed in the Old World. 


Eurertia pivaricata, Bak. in Kew Bull. 1894, 28. 

Chirinda Forest, 3700-4000 ft., Chikambogé Valley, 3000 ft. ; in fl. & fr. 
Sept., Oct. ; nn. 8, 1416. 

Distrib. Nyasaland. 


B. Srunimannt, Giirke in Engl. Pflanzenw. Ost-Afr. C. 336. 
Chibabava and Boka, Lower Buzi ; in fl. & fr. Dec. ; nn. 1412, 1412 a. 
Distrib. Tropical East Africa. 

TRICHODESMA ZEYLANICUM, RA. Br. Prod. 496. 


Chibabava, Lower Buzi, 400 ft. ; in fl, Nov. ; n. 1942. 
Distrib. Tropical Africa and Mascarene Islands: also in East Indies and 


Australia. 
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TRICHODESMA PHYSALOIDES, A. DC. in DC. Prod. x. 173. 

Umvumyvumvu River and Nyahodi Valley, at 4000 ft.; in fl. Oct. : 
nn. 2112, 6003. 

Distrib. Tropical and South Africa. 


CONVOLVULACEA. (Dr. REnpDiz.) 

Hewittta BICOLOR, Wight in Madras Journ. Sc. ser. 1, v. (1837) 22. 

Outskirts of Chirinda, 3700-4000 ft. ; Kurumadzi River, Jihu, 2000 ft. ; 
in fl. June, Nov. ; nn. 1187, 1797. 

Distrib. Tropical Africa and Natal; also Tropical Asia. 

CoNVOLVULUS SAGITTATUS, Thunb., var. ABYSSINICUS, Hall. fil. in Buli. Herb. 
Boiss. Vi. 00: 

Near Chirinda, 3500 ft.; in fl. June; n. 1798. A climbing herb with 
small pinkish-white flowers. 

Distrib. East tropical Africa, Angola. 


ASTROCHLEZNA MALVACEA, fall. fil. in Engl. Bot. Jahrb. xviii. (1894) 321. 

Near Chirinda, 3800 ft.; Chikambogé Valley, 3000 ft.; in fl. Sept., Dee. ; 
nos. 300, 1799. 

Distrib. South-East tropical Africa ; South Africa. 

Var. EPEDUNCULATA, Rendle in Fl. Trop. Afr. iv. Sect. 2, 122. 

South Umtali District, Melsetter Road, at 2000-3000 ft.; in fl. Oct.; 
n. 6603.~  , 

Distrib. Rhodesia. 


TpoMa@a GRACILIOR, Rendle in Journ. Bot. xlvi. (1908) 180. 
Swampy ground, Mt. Maruma, 3500 ft. ; in fl. Sept.; n. 782. 
Distrib. Uganda Protectorate. 


I. cALYSreGciorpEs, 7, Mey. in Drége, Zwei Pflanz. Doc. 195. 
Lower Umswirizwi, 1000 ft.; in fl. Nov.; n. 312. 
Distrib. South Africa. 
I. Wieariu, Choisy in Mém. Soc. Phys. Genév. vi. (1833) 470. 
Outskirts of Chirinda, 3800 ft.; Melsetter at 6000 ft.; in fl. April, June ; 
nn. 783, 1165. 
Distrib, Kast tropical Africa, South Africa, Madagascar ; Tropical Asia. 
I. Wetwirscau, Vatke ex Hallier f. in Engl. Jahrb. xviii. (1894) 146. 
Near Chirinda, 3500 ft. ;, in fl. Nov. ; n. 301. ° 
Distrib. South tropical Africa. 
Cuscura Kinimansart, Oliver in Trans. Linn. Soe. ser. 2, Bot. ii. (1887). 
343. 
Chirinda, 3800 ft. ; in fl. May ; n. 453. 
Distrib. Mt. Kilimanjaro. 
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SOLANACEA. 
Sotanum sirurcum, Hochst. in Flora, xxiv. 1. (1841) Intell. 24. 
Chirinda Forest, 3700 ft. ; in fl. Oct.; n. 86. 
Mistrib. Abyssinia to Angola and Mozambique ; also in South Africa. 


S. PANDUR&FORME, LE. Mey. in Drege, Zwei Pflanz. Doc. 147. 

Chibabaya, Lower Buzi, 400 ft.; Kurumadzi River, Jihu, 2000 ft.; in long 
grass near Chirinda, 3800 ft.; fl. Nov.; nn. 387, 1792, 1793. N. 1793 is 
almost or quite spineless. 

Dnstrib. Uganda to Angola and Rhodesia. 


S. Nopirtorum, Jacq. Ie. Pl. Rar. ii. 11, t. 326. 

Melsetter, 6000 ft.; Chirinda Forest, 3800 ft.; cultivated ground near 
Chirinda ; in fl. & fr. April, May ; nn. 342, 481, 1794. 

Distrib. Tropical Africa. 


S. ivpicum, Linn. Sp. Pl. 187. 
Cultivated ground near Chirinda, 3800 ft.; in fl. Oct.,in fr. May; nn. 388, 


482. 
Distrib. Tropical Africa, Transvaal, Mascarene Islands ; widely distributed 


in Asia. 


S. acANTHOCALYX, Klotzsch in Peters Mossamb. Bot. 232. 
Chirinda Forest, 3700-4000 ft. ; in fl. Nov. ; n. 98. 
Distrib. Nyasaland, Mozambique, Madagascar. 


S. AcULEASTRUM, Dun. in DC. Prod. xiii. 1. 366. 
A single specimen without number or locality. 


Distrib, Uganda to Nyasaland, South Africa. 


WITHANIA SOMNIFERA, Dun. in DC. Prod. xiii. 1. 453. 
Kurumadzi River, Jihu, 2000 ft. ; in fl. & fr. Nov. ; n. 1791, 
Distrib. Tropical South Africa and Canaries to India. 


SCROPHULARIACEZ. 
Torenia parviflora, Ham., a common tropical weed, was collected by 


Mr. Swynnerton at Beira. 


HA.eria Lucipa, Linn. Sp. Pl. 625. 
Chirinda Forest, 3700-4000 ft.; Melsetter, 6000 ft.; in fl, Sept., Dec. ; 


nn. 124, 1138. 
Distrib. South Africa and northward to Abyssinia. 
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TEEDIA LuUcIDA, Rud. in Schrad. Journ. il. (1799) 228. 

Crags of the Chimanimani Mts. at 7000 ft.; in fl. Sept. ; n. 785. 
Distrib. S. Africa. 

The genus has not hitherto been recorded as tropical. 


FreyLINiA TROPICA, S. Moore, sp. nov. 

Ramis ramulisque tetraquetris cito glabris novellis viscidis, foliis breviter 
petiolatis oblongo-oblancevlatis obtusis vel obtusiusculis basi attenuatis 
margine szepius ultra medium pauci- vel perpaucidenticulatis coriaceis utro- 
bique glabris, cymis 2-5-floris viscidis, brasteis parvulis quam pedicelli 
seepissime brevioribus linearibus obtusis, calyce pedicellum vulgo breviter 
excedente viscido, corolla extus glanduloso-puberule intus glabra tubo 
calycem triplo excedente superne leviter amplificato lobis suborbicularibus, 
antheris ovatis obtusis, ovario oblongo-ovoideo ut stylus crassiusculus glabro. 

Hab. Melsetter, 6000 ft. ; in fl. Sept. ; nm. 608. 

Folia 15-3 em. long., 6-9 mm. lat., in sicco viridia vel viridi-grisea, pagina 
nferiore pallidiora; costa media supra impressa, subtus optime eminens; costa 
ordinis secundi utrinque 2-3, parum aspectabiles ; petioli 2-3 mm. long. 

‘ymee floribus haud exemptis 1-1°5 em. long. ; bracteze  1°5 mm., pedicelli 
vulgo 1°5-2°5 mm. long. Calyx 3-4mm.long. Corolle tubus 10-11 mm. long., 
inferne 2 mm. ore 3°5 mm. lat.; lobi circiter 5x 5°5 mm. Staminum altiorum 
filamenta fere 2 mm, long., reliquorum fere 3 mm. ; antheree 1 mm. long, 
Discus 0°5 mm. alt. Ovarium egre 2 x 0°8 mm, ; stylus 9 mm. long. 

This was at first supposed to be the type of a new genus allied to Capraria, 
but I now think there can be no doubt as to its place being in Freylinia, as 
Miss Kensit suggested to me. The reason for my former view was that 
/’, tropica certainly has the estivation of Digitalee, not of Chelonee, and I 
naturally accepted the statement that the estivation of Freylinia is that of 
Chelonee. However, examination has led me to doubt the accuracy of that 
statement, and it seems to me that the proper place for Freylinia is in 
Digitalee near Capraria, though the point, it must be admitted, is difficult to 
decide from dried material alone. 


As the trivial name implies, this South African genus has not* hitherto 
been recorded as tropical. 


ZALUZIANSKYA CAPENSIS, Walp, Rep. iii. 387. 
Melsetter, 6000 ft. ; in fl. Sept. ; n. 1981. 
Distrib. South Africa. 

The first tropical record for the genus. 


SuTERA CARVALHO, Skan in Fl. Trop. Afr. iv. Sect. 2, 307. 

Melsetter, 6000 ft.; Northern Melsetter at 5000-6000 ft.; in fl. 
Oct. ; nn. 1980, 6228. 

Jnstrib. Mozambique, Rhodesia. 


Sept., 
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SUTERA FLORIBUNDA, O. Kuntze, Rev. Gen. Pl. ii. 467. 

Melsetter and Northern Melsetter, 5000-6000 ft.; fl. Sept., Oct.; nn. 1996, 
6149. 

Distrib. South Africa. 

An addition to the Tropical African flora. 


LINDERNIA FLAVA, S. Moore, sp. nov. 


Verisimiliter annua, glabra, caule ascendente sursum ramoso anguste 
tetraptero, foliis omnibus oppositis sessilibus ovatis acutis obtusisve basi 
cordato-amplexicaulibus margine distanter dentatis dentibus induratis 5- 
nervibus, floribus axillaribus solitariis pedunculis quam calyx seepe brevioribus 
suffultis, calyeis anguste campanulati tubo quam lobi anguste lineari-lanceolati 
acuminati juxta basin ciliolati paullo breviore, corolle tubo calyce breviore 
eylindrico labio postico obovato breviter bilobo quam anticum manifeste 
breviore extus pubescente labii antici lobis obovatis obtusissimis margine 
crispulis, staminibus posticis subinclusis anticorum appendice abbreviata 
incurva crassiuscula antherum loculis haud confluentibus. 

Hab. Mt. Maruma, 3500 ft.,in swamp ; near Chirinda, 3700 ft. ; in fl. June, 
Sept. ; nn. 1922, 1966. 

Folia summum 1°3 x 1-2 em., sed seepissime minora, e. g. 7x5 mm., ima 
basi ciliolata, in sicco haud decoloria, membranacea, glandulis immersis satis 
sopiose preedita. Pedunculi seepius circa 5 mm. long. Flores saturate flavi. 
Calyx in toto 7 mm. long. ; tubus 3 mm. long., superne 2 mm. lat., inter 
costas 5 eminentes pallescens ; lobi 4 mm. long. Corollee tubus 4 mm. long. ; 
labium posticum 2 mm., anticum 4 mm. long. Ovarium ovoideo-oblongum, 
apice attenuatum, 2 mm. long. ; stylus egre 5-5 mm., stigmatis lobi deltoidei, 
ciliolati, 0°75 mm. long. 

Remarkably like L. Gossweileri, 8. Moore, for which, on a hasty view, it 
might easily be mistaken ; but that plant’s calyx is divided to the base and, 
among other points, its corollas are larger and have a longer tube, while the 
upper lip is but little shorter than the lower, instead of being only half as 


long. 


ALEctrRA communis, Hemsl. in Fl. Trop. Afr. iv. Sect. 2, 372. 
Outskirts of Chirinda, 3700-4000 ft. ; in fl. June ; n. 1975. 
Distrib. Nigeria and Uganda to Nyasaland. 


Bucunera Henriquestt, Engl. Bot. Jahrb. xviii. (1894) 69. - 

Near \Chirinda, 3800 ft.; Melsetter, 6000 ft.; Kurumadzi River, Jihu, 
2000 ft.; Upper Buzi at 3500 ft.; Mt. Pene, 7000 ft.; in fl, May, July, Oct., 
Nov..; nn. 303.4, 1982, 1983, 6106, 6109. 


Dnstrib. Angola to Rhodesia. 
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Bucunera Lastit, Engl. Planzenw. Ost-Afr. C. 359. 
Mt. Pene, 7000 ft.; in fl. Oct., Nov. ; nn. 6105, 6150. 
Distrib. Nyasaland. 


Cycnrum apoEnsE, L, Mey. ex Benth. in Hook. Comp. Bot. Mag. i. (1835) 
368. 

Near Chipete forest patch, 3800 ft.; Melsetter at 6000 ft. ; in fl, April, 
Oct. ; nn. 234, 6076. 

Distrib. Tropical East Africa from Uganda southward. 


RHAMPHICARPA TUBULOSA, Benth. I. c. 

Open woods at Beira ; in fl. Dec. ; n. 1984. 

Distrib. Uganda and British East Africa to Amboland and Rhodesia. 
Also in South Africa. 


STRIGA OROBANCHIOIDES, Benth. 1. c. 371. 
Chibabava, Lower Buzi, 400 ft. ; in fl. Jan. ; n. 1413. 
Instrib. Tropical and South Africa, Arabia, India. 


8. tuTEA, Zour. Fl. Cochinch. 22. 

Upper Buzi, 3000 ft.; Umswirizwi River at 1000 ft.; in fl. & fr. Apr., 
Noy.; nn. 1989, 21357. 

Distrib. Tropical and South Africa, Mascarene Islands, Tropical Asia. 


S. Forsestt, Benth. in Hook. Comp. Bot. Mag. i. (1835) 364. 
Umswirizwi River at 1000 ft. ; in fl. Nov. ; n. 1986. 
Distrib. Tropical and South Africa, Madagascar. 


S. puBrrLorA, Klotzsch in Peters Mossamb. Bot. 227. 
Beira ; in fl. Dec. ; nn. 1451 a, 1951. 


Instrib. Tropical East Africa from British East Africa to Nyasaland and 
Rhodesia. 


SopuBEA RAMOSA, LTochst. in Flora, xxvii. (1844) 27. 

Near Chirinda, 3800 ft. ; Chipetzana and Upper Buzi Rivers, at 3000 ft. ; 
fl. & fr. Apr., June ; nn. 389, 2125, 2126. ; 

Distrib. Tropical Africa, 


S. stmpLex, Hochst. 1. ¢. 
Mt. Pene, 6500-7000 ft. ; in fl. Sept., Oct. ; nn. 1976, 6209. 
Distrib. Tropical and South Africa. 


Bopusta scasra, Pres! in Abhandl. Bohm. Gesell. Wiss. iii. (1846) 521, 

Mt. Pene, 6500-7000 ft. ; hills near Haroni River at 5500 ft.; in fl. Sept., 
Oct: 3 nn. 1977; 1978, 6077, 

Distrib. South Africa. 


Another addition to the Tropical African flora, genus as well as species. 


vt 
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BIGNONIACE. 


PopraneA Bryce, Sprague in Fl. Trop. Afr. iv. Sect. 1, 515. 

Common in wooded kloofs, Chipete Forest Patch, 3800 ft.; in fl. May ;, 
n. 429. 

Distrib. Rhodesia. 


STEREOSPERMUM Kuntutanum, Cham. in Linnea, vii. (1832) 721. 
Boka, Lower Buzi, 100 ft. ; in fl. Dee. ; n. 1130. 
Distrib. Tropical Africa. 


Markuamia acuminata, K. Schum in Engl. Pflanzenw. Ost-Afr. C. 363. 

Boka and Chibabava, Lower Buzi ; in fl. Dec. ; nn. 1475, 1475 a. 

Listrib. Mozambique to Bechuanaland. 

A somewhat small tree with deep brownish-purple flowers and a durable: 
timber used for rafters, &c. Chindao name, “ Musiramyati.” 


M. anata, K. Schum. in Engl. § Prantl, Pflanzenfam. iv. 3B, 242. 

Upper Buzi at 3000 ft. ; in fl. Dee. ; n. 33. 

Distrib. German East Africa, Congo Free State, Nyasaland. 

Chindao name, “ Mubfeya.” A smallish tree, usually 25 feet high. The 
wood is a favourite with native bowyers. Roots said to be used, cooked, for 
fever and colic. Bark employed as a substitute for rope. 


KIGELIA PINNATA, DC. Prod. ix. 247. 

Delagoa Bay ; n. 6516. 

Distrib. Mozambique, Nyasaland, Rhodesia. 

Owing to insufficiency of material some doubt rests upon this identification. 
N. 1132, from Sabi River at about 1000 ft., should most probably be 


referred here. 


PEDALINEZ. 
Sresamum rnpicum, Linn. Sp. Pl. 634. 
Cultivated ground near Chirinda, 3800 ft.; Upper Buzi at 3000 ft.; 


in fl. April, May ; nn. 251, 2000. 
Distrib. Tropical Africa, and generally cultivated in the tropics. 


S. anatum, Thonn. in Schum. § Thonn. Beskr, Guin. Pl. 284. 
Madanda forests at about 400 ft. ; in fl. Dec. ; n. 1890. 
Distrib. Tropical Africa. 


CeratorHeca TrILoBA, EL. Mey. ew Bernh. in Linnea, xvi. (1842) 29. 
Northern Melsetter, 5000-6000 ft. ; in fl. Octe: n. 6221. 
Distrib. A South African plant ranging northward to Rhodesia. 
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ACANTHACEA. 


PsEUDOCALYX AFRICANUS, S. Moore, sp. nov. 

Scandens, ramis robustis subteretibus fulvo-tomentosis dein glabris, foliis 
petiolatis oblongo-ovatis breviter cuspidulatis et obtusis vel apice obtusissimis 
basi rotundatis margine undulatis vel obscure denticulatis coriaceis supra 
pilis stellatis scabriusculis subtus preesertim secus nervos stellato-pubescenti- 
bus, racemis terminalibus folia excedentibus multifloris validis fulvo-tomentosis 
folia floralia normalibus consimilia nisi minora gerentibus, pedicellis quam 
bracteolze paullo brevioribus reflexis, bracteolis inferne connatis subrotundatis 
obtusissimis ut pedicelli persistenter arcte ferrugineo-tomentosis intus 
strigoso-puberulis, calyce cupuliformi longitudine ovarium semicequante extus 
fulvo-tomentoso intus glabro nitenteque, corolls extus dense stellato-fulvo- 
pubescentis tubo ealycem subzequante superne parum amplificato limbi lobis 
2 posticis obovatis obtusissimis quam antici inter se fere eequales plane 
majoribus, antheris juxta medium tubum insertis subinclusis subsessilibus 
longitrorsum hispidulis, pollinis granis normalibus, ovario ambitu rotundo 
compresso fulvo-tomentoso, stylo exserto glabro, stigmatis lobis lineari-oblongis 
parum excavatis, fructu ignoto. 

Hab. Chirinda Forest at 3800 ft. ; in fl. May ; n. 97. 

Foliorum limbus 8-14 cm. long., 5-8 em. lat. ; costae secundarie utrinque 
circa 6, apertissime arcuate, ut costulee utrobique preesertim vero pagina 
inferiore perspicuee, supra in sicco olivaceo-brunneus subtus pallidior ; folia 
floralia eetate juvenili utrinque fulvo-tomentosa, 0°5-5 em. long. Pedicelli 
summum 1:2 cm. long. Bracteole 1:5 em. long., egre totidem lat., pars 
connata 6 mm. long. Flores extus dilute punicei intus sordide albescentes. 
Calyx 2 mm. alt. Corolle tubus cirea 1-4 em. long., ima basi 0°6 em., 
faucibus 1*1 cm. diam., intus superne ut lobi facie interiore pilis hispidulis 
decurvis copiose munitus ; lobi postici 1°8 x 1:3 em., antici 6 x4-5 mm. Fila- 
menta crassiuscula, 1°5 mm. long.; antherarum loculi inter se zequales, 9 mm. 
long., juxta apicem parum attenuati. Ovarium 4x4 mm. ; stylus 1°8-2 em., 
stigmatis lobi 2 mm. long. 

Closely allied to the only species hitherto known, viz. P. saccatus, Radlk., 
a native of Madagascar, thus marking an interesting extension of the genus 
to the African continent. From P. saccatus it can be distinguished, among 


other features, by the relatively broader leaves, the long terminal racemes, 
the broader bracteoles, and the much smaller corolla. 


THUNBERGIA ALATA, Boj. ew Sims, Bot. Mag. t. 2591. 


Outskirts of Chirinda, 3700-4000 ft. ; _ Chipete forest patch, 3800 ft. ; in 
fl. Jan., May; nn. 353, 452. 


Lnstrib. Tropical Africa, Natal. 


SPENCER MOORE: GAMOPETALA. JEONG 


THUNBERGIA Ranpu, S. Moore in Journ. Bot. xxxviii. (L900) 201, 

Umvumyumvu River at 4000 feige- Mix. Pene, 7000. fti2-ind As: Och: ‘: 
nn. 6098, 6216. 

Distrib. Rhodesia. 


T. nancrronra, 7. And. in Journ. Linn. Soc. vii. (1864) 19. 
Nyahodi River at 5000 ft. ; in fl. Sept.; n. 1925. 
Inhstrib. Angola to Rhodesia and German East Africa. 


THUNBERGIA SwyNNERTONH, S. Moore, sp. noy. 

Verisimiliter scandens caule sat gracili erecto puberulo dein glabro nodis 
aliquanto tumidis barbatis, foliis longipetiolatis amplis late ovato-lanceolatis 
acuminatis basi cordatis 3- vel 5-nervibus basin versus undulato-denticulatis 
ceteroquin integris tenuiter membranaceis utrinque fere omnino glabris in 
sicco lete viridibus, floribus mediocribus in racemos breves terminales 
bracteatos dispositis vel solitariis et axillaribus, bracteis foliaceis subsessilibus 
lanceolatis, pedicellis bracteolas multo excedentibus glabris, bracteolis oblongo- 
lanceolatis acutis pilis glandulosis longiusculis albis hirsutulis decoloribus 
costulis viridibus reticulatis percursis, floribus albis, calycis parvi arcte 
minutissime sericei ore breyiter 6—8-dentato, corolle tubo bracteolas faciliter- 
superante inferne comparate attenuato superne amplificato limbi lobis corolle- 
tubum semizequantibus, antherarum unius staminum (floris a me scrutati) 
loculo altero basi incurvo-calcarato altero brevissime calcarato alterius paris 
loeulis ambobus muticis vel basi solummodo mucronulatis, ovario late ovoideo 
compresso minutissime sericeo, stigmate lato infundibulari triangulari ad 
angulos anticos barbellato, capsula parva sat longirostrata sericea rostro sepe 
plus minus curvato. 

Hab. Chirinda Forest at 8700-4000 ft. ; Swynnerton, 339. 

Internodia seepissime 3-6 cm. long. Foliorum limbus 9-12 x 4-5°5 em. 
(accedunt revera folia pauca in bracteas transeuntia circa 5 em. long.), pagina 
superiore pilis sparsis strigosis appressis instructus, pagina inferiore scabri- 
usculus ; petioli 6 em. long. vel minus. Racemi circa 4 cm. long. Bractez 
0-3-3 em. long., sc. summe valde imminute. Pedicelli tandem 2°5-3°5 em. 
long. Bracteole 1:5-2°5 em. long., 8mm. lat. Calyx 1mm, alt. Corolle tubus 
circa 3 em, long., superne 1 em. diam,; -limbi lobi circa 1-1'5 em. long. Fila- 
menta complanata, 6-8 mm. long. ; connectivus acuminatus ; antherarum 
loculi subquadrati, secus suturam ciliati, 2 mm. long. Ovarium 1°5 mm. 
long., 1:25. mm. lat. ; stylus vix 1°5 em. long. ; stigma fere 5 mm. long., 
cirea 4 mm. lat. Capsula inferne 6x 8 mm., rostrum I:1-1:2 cm. long. 
Semina compressa, ventre plana, foveolata, brunnea, 4°5 x 3°2 mm, 

A difficult plant to place in any of Lindau’s four sections. The stigma 1s 
that of § Thunbergiopsis, but the flowers of that section are always axillary, 
while in § Pseudhevacentris, with the same stigma, the flowers are usually 
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borne on small axillary branches. The difficulty is emphasised by the fact 
of one of the specimens—a fruiting one—having its flowers solitary and 
axillary. This tends to show that the inflorescence does not yield a good 
sectional character for Thunbergia. 


Var. corpata, S. Moore, var. noy. Folia eximie cordata, juxta basin 
cutrinque 3-lobulata, ceteroquin integra vel repanda, \petiolis adusque 10- 
11 em. long. fulta. Bracteolee circa 15 x 6 mm. 

Portuguese E, Africa, Kurumadzi River, Jihu, at 2000 ft. ; nn. 1924, 1926. 

N. 1924 is a form with blue flowers; the flowers of 1926 are white. 


BRILLANTAISIA GRANDIDENTATA, S. Moore in Journ. Bot. xly. (1907) 331. 
Mt. Pene, 6500-7000 ft. ; in fl. Sept. ; nn. 336, 1145. 
Distrib. Uganda. 


RvuELLIA OVATA, Thunb. Prod. 104, 

Near Chirinda, 3500 ft. ; in fl. Nov. ; n. 1931. 
Drstrib. South Africa. 

This is an addition to the flora of Tropical Africa. 


MELLERA LoBULATA, S. Moore in Journ. Bot. xvii. (1879) 225. 

Outskirts of Chirinda, 3700-4000 ft. ; Mt. Maruma, 3500 ft. ; in fl. June, 
mept.; nn. 1141, 1923. 

Distrib. Uganda to Nyasaland. 


CuamTacantuus PErsoonu, Nees in Linnea, xv. (1841) 357. 

Chirinda, 3800 ft. ; in fl. April; n. 377. 

Distrib. A South African plant now known to range as far northward as 
Uganda. 


PHAYLOPSIS PARVIFLORA, Willd. Sp. Pl. iii. 342. 

Kurumadzi River, Jihu, 2000 ft.; Inyamadzi Valley, 2500 ft.; in fl. Aug., 
wept. ; nn. 1927, 1928. S 

Distrib. Tropical Africa. 


P. ronerroiia, 7. Thoms. in Speke Journ. Append. 643. 

Melsetter, 6000 ft.; outskirts of Chirinda, 3700-4000 ft.; in fl. June, 
‘Sept.; nn. 1929, 1930. 

Distrib. Tropical Africa. 


BLEPHARIS MADANDENSIS, S. Moore, sp. noy. 

Ramis teretibus frequenter foliosis griseo-pubescentibus, foliis in pseudo- 
verticillos 4-natos plerumque dispositis quorum 2 cetera plane excedunt 
linearibus vel anguste lineari-lanceolatis foliis abbreviatis late oblongis 
-oblongo-oyatisve omnibus spinuloso-acuminatis basi obtusis margine dentibus 
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spinulosis paucis instructis nonnunquam fere integris subcoriaceis supra 
seabridis subtus griseo-pubescentibus, inflorescentiis griseo-pubescentibus 
capitula brevia globosa levissimeve cylindracea pluriflora referentibus, bracteis 
sterilibus lineari-lanceolatis spinuloso-acuminatis ut bractea fertilis bracteo- 
laeque oblong pubescentes illas multo excedentes margine spinuloso-dentatis, 
calycis pubescentis lobis anticis anguste ovato-oblongis sat alte connatis sub 
apicibus spinoso-acuminatis unidentatis lobo postico anticos plane superante 
lanceolato superne attenuato spinoso-acuminato lobis lateralibus  lineari- 
lanceolatis longe acuminatis lobi postici dimidium excedentibus, corollis 
ceruleis limbi pubescentis 3-lobi lobo intermedio lanceolato obtuso quam 
laterales ovato-oblongi obtusissimi manifeste minore, capsula oblongo-ovoidea 
compressiuscula obtusa 2-sperma. 

Hab, Madanda forests at about 400 ft.; in fr. Dec. ; n. 1952. [Also at 
Kew, Maconi, Madanda ; Archdeacon Johnson, 98.] 

Folia majora 5-9 cm. long., 5-9 mm. lat.; minora 5-20 x 3-5 mm. 
Capitula 2°5-3 em. long., 3-3°5 cm. lat. Bracter steriles + 1 cm. long. 
Bracteze fertiles neenon bracteole 2-2 cm. long. Calycis lobi antici 2°5 em. 
long. ; horum pars libera 6°5 mm. long. ; lobi laterales 2°2 em. long. ; lobus 
posticus 3 em. long. Corolle tubus 7 mm. long.; limbus 3°2 cm. long., 
juxta apicem 1°8 em. lat., lobus intermedius 5x4°5-5 mm. Filamenta 
9-10 mm. long. ; antica «gre 4 mm. lat. ; antheree 7:5 mm. long. Capsula 
1 em. long., 6 mm. lat., brunnea, perspicue nigro-lineata, polita. Semina 
7x5 mm, 

Among other features this differs from b. panduriformis, Lindau, in the 
indumentum, the short and compact heads of flowers, the small fertile bract, 
the large oblong (not small and linear) bracteoles, the longer lanceolate (not 
ovate-oblong) hinder lobe of the calyx, and the larger corollas. 

Mr. Swynnerton’s specimens being in fruit, the flowers have been described 
from that of Archdeacon Johnson. 


Screrocuiron Kirku, C. B. Clarke in Fl. Trop. Afr. vy. 110. 
Madanda forests at about 400 ft. ; in fl. Dee. ; n. 575. 
Distrib. Zambesia. 


S. Harveyanus, Nees in DC. Prod. xi. 279. 

Chirinda Forest, 3700-3800 ft.; Mt. Pene; in fl. May, Oct., Dec. ; nn. 424, 
455, 6119, 6638. 

Distrib, South Africa. 

This, which is another addition to the tropical flora, Mr. Swynnerton notes 
as a shrub exceedingly plentifu in parts of the forest. 


S. caruLeus, S. Moore, comb. nov. 

Pseudoblepharis cerulea, Lindau in Engl. Bot. Jahrb. xxx. (1901) 111. 
Madanda forests, on ant-heaps at about 400 ft. ; in fl. Dec.; n. 1144. 
Distrib. Mozambique. 
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CRABBEA NANA, Nees in DC. Prod. xi. 162. 
In short grass near Chirinda, 3800 ft. ; in fl. April; n. 304. 
Distrib. Zambesia, Nyasaland, South Africa. 


C. veLutina, S. Moore in Journ. Bot. xxxii. (1894) 135. 
Madanda forests at about 400 ft. ; in fl. Dee. ; n. 1142. 
Distrib. Tropical East Africa. 


ASYSTASIA COROMANDELIANA, Vees in Wall. Pl. Asiat. Rar. iii. 89. 

Var. LINEARIFOLIA, S. Moore, var. noy. Folia anguste oblongo-linearia, 
obtusa, basi acuta, vulgo 4-5°5 cm. long., 5-6 mm. lat. ; petioli 4-5 mm. 
long. Corolle tubus 1 cm. long. 

Open woods at Beira; in fl. Dec. ; n. 1949. 


Distrib. (of type). Tropical Asia and Africa, 


Barveria (§ Acanthoidea) SwyNNERTONH, S. Moore, sp. nov. 

Fruticosa, ramosa, ramulis ultimis satis abbreviatis pubescentibus tandem 
glabrescentibus novellis appresse hirsutulis, foliis brevipetiolatis parvulis 
ovato-oblongis vel oblongo-obovatis obtusis vel obtuse acutis basi obtusis 
firme membranaceis utrobique preecipue ad nervos puberulis cito glabris, 
floribus ad apicem ramulorum solitariis perpaucisve, bracteis quam calyx 
multo brevioribus lineari-subulatis acutis seepius paullulum recurvis puberulis 
debiliter spinosis in sicco fuscis, calycis ad nervos appresse puberuli lobo 
antico postico subsimili ovato obtuso basi rotundatissimo margine undulato 
lobis lateralibus diminutis lineari-lanceolatis acuminatis, corolle verisimiliter 
dilute purpureze tubo a medio gradatim dilatato lobis obovatis obtusissimis 
quam tubus brevioribus, staminibus 2 breviter exsertis staminodiis —, ovario 
oblongo glabro, stylo superne incrassato glabro apice truncato, capsula oblonga 
sub apice subito constricta obtusa. 

Hab. Open woods at Beira ; in fl. & fr. Dec. ; n. 1958. 

Folia seepissime 1°3-2°3 em. long., 7-10 mm. lat. ; petioli 2-3 mm. long. 
Bracteze 2-5-4 mm. long. Calycis lobi exteriores herbacei, leviter mar- 
cescentes, deinde decolores, eleganter plurinervosi, sub flore 1°5-1°7-« 1*1-1-2 
em., deinde usque ad 2°4x1:3 cm., pallidissime nitentes, paullo post flori- 
tionem papyracei et brunnei; lobi laterales cirea 5 mm. long. Corolla 
tota 4 em. long.; tubus inferne 2°5 mm. diam., superne adusque 12 mm. ; 
limbus 13 mm. long. Anthere 3 mm. long. Ovarium 2:75 mm. long. ; 
stylus 2°7 em. long., apice 0°75 mm. crass. Capsula 12x 4:5 mm. Semina 
2-2°5 x 2 mm. 

This has much the appearance of B. querimbensis, Klotzsch, a species 
without spiny bracts, and on this account placed in a different part of the 
genus. Besides this, it is easily distinguished from B. querimbensis, which 
has considerably larger, distinctly cordate outer calyx-lobes. The nearest. 
affinity seems to be with B. grandicalyx, Lindau. 


’ 
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ERANTHEMUM suBVIscosuM, C. B. Clarke in Fl. Trop. Afr. weli3. 
Chirinda Forest, 3700-4000 ft. ; in fl. Oct. ; n. 130. 

Mistrib. Nyasaland, Mozambique. 

A common flowering plant of the forest, 2-3 feet in height. 


Justicia Brronica, Linn. Sp. Pl. 21. 

Chirinda ; Chimanimani Mts., 7000 ft.; Mt. Pene, 7000 ft. ; in fl. June, 
July, Sept., Oct. ; nn. 136, 1121, 1987, 6120. 

Distrib. Tropieal Africa and Asia. 


J. Metampyrum, S. Moore in Trans. Linn. Soc. ser. 2, Bot. iv. (1894) 32. 

Outskirts of Chirinda, 3700-4000 ft.; Madanda forests, 400 ft.; in fl. 
May, Dee. ; nn. 505, 506, 1950. 

I’strib. Uganda to Angola and Rhodesia. 


J. MATAMMENSIS, Oliver in Trans. Linn. Soc. xxix. (1875) 130. 
Mutshukwana, Lower Buzi, 400 ft.; in fl. Dec. ; n. 1934. 
Distrib. Abyssinia to Amboland and Rhodesia. 


ADHATODA BAGsHAWEI, S. Moore in Journ. Bot. xlv. (1907) 333. 
Chirinda Forest, 3700-4000 ft. ; in fl. & fr. Oct. ; nn. 127, 127 a. 
Distrib. Uganda. 


-IsOGLOSSA MOSSAMBICENSIS, Lindau in Engl. Pflanzenw. Ost-Afr. C. 372 
(ex descript.). 

Chirinda Forest, 3700-4000 ft. ; in fl. May ; nn. 248 a, 1146. 

Distrib. Mozambique. 

A very tall herb forming thickets in some portions of the forest. 

There are some small differences between Lindau’s description and the 
‘specimens here dealt with: the bracts of the upper flower of every spikelet 
are not ovate but spathulate, the lips of the corolla are rather shorter, and 
the anthers, in 7. mossambicensis 2°5 mm. long., here do not exceed 1°5-2 mm. ; 
the former measurement being that of the lower, the latter that of the 
upper anther of each stamen. 


Hyporstrss aristata, R, Br. Prod. 474. 
Near Chirinda, 3800 ft.; in fl. May ; n. 105. 
Distrib. Tropical East Africa and South Africa. 


H. verricinaris, R. Br. Prod. 474, 

Upper Buzi at 3000 ft.; Upper Jihu at 3300 ft.; in fl. April, duly ; 
mn. 1932, 1933. 

Distrib. Tropical and South Africa, and Arabia, 
LINN. JOURN.—BOTANY, VOL. Xe M 
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Macrorunaia pusinervis, C. B. Clarke in Fl. Trop. Afr. v. 259. 

Chirinda Forest, 3700-4000 ft. ; in fl. May, Oct.; nn. 77, 77a. 

Distrib. Nyasaland, German Hast Africa. 

The commonest shrub of the undergrowth. Crimson flowers, very attrac- 
tive to two species of sunbirds (Cinnyris olivacina and Anthothreptes 


zambesiana). 


RuImNACANTHUS commuUNIS, Nees in Wall. Plant. Asiat. Rar. iii. 109. 
Lower Umswirizwi River, 1000 ft. ; in fl. Nov.; n. 2131. 
Distrib. Tropical and South Africa, Mascarene Islands, Tropical Asia. 


DItcLIprERA CEPHALANTHA, S. Moore, sp. nov. 

Herba caule sat elato ascendente gracili inferne ramoso tetragono pilis 
albidis hispidulo, foliis subsessilibus breviter petiolatis oblongo-linearibus apice 
pungentibus basi obtusis utrinque pilis appressis puberulis, spicalis 2-floris in 
glomerulum oblongum vel oblongo-ovoideum quam folia breviorem congestis,. 
bracteis lineari-subulatis longe spinuloso-acuminatis dorso scabridis et 
glandulosis margine longe ciliatis sursum vero ciliolatis subcoriaceis in sicco 
viridibus, bracteis interioribus anguste lineari-lanceolatis longe spinuloso- 
acuminatis piloso-pubescentibus margine usque ad medium ciliatis, calycis 
lobis yuam bractez interiores paullo brevioribus linearibus superne longe 
acuminatis margine ciliatis, corolla mediocris tubo faucibus parum dilatato- 
limbo equilongo extus piloso-puberulo, filamentis exsertis, capsula ima basi 
contracts anguste ovoideo-oblonga puberula. 

flab. Cultivated ground near Chirinda at 3800 ft. ; in fl. May; n. 514. 

Folia 2—4°5 x 0°4—0:5 cm., firme membranacea,in sicco fusco-olivacea; petioli 
seepissime 2 mm., raro 5 mm. long. Glomeruli rite evoluti 3-3°5 x 1-5-2 em. 
Bracteze szepissime circa 5 mm. long. Bracteola externa altera 8-10 mm. 
long., altera 6-8 mm.; interne 5-6 mm. _ Flores dilutissime purpurei. 
Corollze tubus 6°5 mm. long., inferne 1°5 mm., juxta medium 1 mm., faucibus 
2mm. diam. ; labium posticum late obovatum, integrum ; anticum obovatum,, 
breviter 3-dentatum. Filamenta puberula, fere 9 mm. long. ; antherarum 
loculi quadrati, 0°75 mm. diam. Ovarium circa 1 mm., stylus exsertus et 
glaber, 1°5 cm. long. Capsula 6 mm. long., 4- -sperma. Semina leevia, 
humectata 1°5 x 2 mm. 

Differs from D. Carvalho, Lindau, among other features, in the narrow 
subsessile leaves, and the aggregated spikelets with shorter and relatively 
broader outer bracteoles. 

The second flower of all the spikelets opened was more or less rudimentary 


DIcLIPTERA EXTENTA, S. Moore, sp. nov. 
Herba caule gracili superne folioso puberulo, foliis lanceolato-oblongis 
ellipticisve finan basi in petiolum tenuem sat longum gradatim angustatis. 
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tenuiter membranaceis cito fere omnimodo glabris, spiculis 3-floris longi- 
pedunculatis paucis ex axillis superioribus ortis inter se satis distantibus, 
bracteis exterioribus 0 interioribus imparibus obovatis sursum rovundatissimis 
apice ipso subito breviterque spinuloso-acuminatis margine sparsim ciliatis 
ceteroquin glabris in sicco lete viridibus, bracteolis calyce longioribus angus- 
tissime lineari-lanceolatis acutis, calycis minute pubescentis lobis tubum plane 
excedentibus angustissime lineari-lanceolatis acutis, corolla tubo superne 
levissime dilatato limbo tubum breviter excedente labio antico late oblongo 
trilobo lobo intermedio quam laterales multo majore lobis postico oblongo- 
obovato integro, filamentis labium fere sequantibus antherarum loculis 
superpositis muticis. 

Hab. Mt. Maruma, 3500 ft. ; in fl. Sept. ; n. 1937. 

Folia petiolo exempto 5-6 em. long., 1*°8-2°5 em. lat. ; petioli 1:2-2-25 em. 
long. Folia floralia lineari-subulata, patentia, 4-6 mm. long. Spicularum 
peduneuli rite evoluti 2-4-5 cm. long. ; pedicelli aliquantulum divergentes, 
5-15 mm. long. Bractea altera 16x9 mm., altera 12x7 mm., ambe 
eleganter nervosee, basin versus aliquanto decolores. Bracteole circa 
9mm.long. Calycis tubus 1°5 mm., lobi piloso-ciliati 5°5 mm. long. Flores 
albi purpureo-tineti. Corolle tubus 1 cm. long. ; labium anticum 1:3 em., 
posticum 1°2 cm. long. Filamenta ad 1 cm. ex tubo eminentia ; antherarum 
loculi oblongo-ovoidei, 1°25 mm. long. Ovarium 1°7 mm., stylus 2 em. long. 

Easily distinguished from J). maculata, Nees, by the more effuse spikelets 
and the obovate bracts. 


DiciiptERA SwYNNERTONH, S. Moore, sp. nov. 


Herba ramosa, ascendens, caule sat attenuato in nodis aliquanto tumido 
subtiliter pubescente dein puberulo, foliis comparate elongatis anguste 
lineari-lanceolatis lineari-oblongisve obtusis basi in petiolum seepissime brevem 
leviter attennatis firme membranaceis utrinque costa centrali appresse 
strigillosa exempta fere glabris, spiculis 1—2-floris in axillis subcongestis, 
bracteis exterioribus seepissime subulatis acuminatis rigidiusculis interioribus 
majusculis late ovatis spinuloso-acuminatis utrobique piloso-pubescentibus 
margine usque ad basin ciliatis membranaceis in sicco saturate dilutiusve 
viridibus, bracteolis parvulis lineari-subulatis acuminatis, calycis puberuli 
bracteolas paullulum excedentis lobis lineari-setaceis acutis tubum duplo 
excedentibus, corollze tubo superne parum dilatato limbo quam tubus paullo 
breviore extus puberulo, filamentis exsertis. 

Hab. Chirinda Forest, 3700-4000 ft.; in fl. May, June, July ; nn. 528, 
528 a, 528 b. 

Folia exemplarium aliorum 6-8°5 cm. long., et modo 5-8 (rare 10) mm, 
lat., aliorum 3-5 em. x 6-8 mm., omnium margines repande vel fere integer- 
rime, in sicco yive viridia ; petioli seepissime 3-5 mm. long., raro adusque 
2em. Pedicelli pubescentes. Bracteze exteriores + 4 mm. long. ee 
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ineequales, 8-12 mm. long., 6-8 mm. lat. Bracteole circa 2mm. long. Flores 
punicei. Calyx 3 mm, long.; lobi 2 mm. long. Corolla in toto 1°3 em. long.; 
tubus 8 mm. long., basi 0°8 mm. superne 1*2 mm. lat. ; labium posticum 
obovatum, integrum, antico obovato-oblongo tridentato equilongum. Fila- 
menta glabra, 6 mm. long. ; antherarum loculi oblongo-ovoidei, 1 mm. long. 
Ovarium | mm., stylus 1°25 cm. long. 

The aftinity is with D. heterostegia, Presl, from which it can easily be 
recognised by the more hairy bracts, the small bracteoles, calyx and corolla, 
and especially by the narrow leaves usually borne on short petioles. Even 
when the petioles are larger, the blade always ends acutely, never being 
broadly rounded as is the case with D. heterostegia. 


DICLIPTERA NOBILIS, S. Moore, sp. nov. 

Herba elata caule erecto superne ramuloso quadrangulari minute puberulo, 
foliis longipetiolatis ovatis apicem versus attenuatis apice obtuse acutis basi 
rotundatis membranaceis utrobique preesertim ad costas puberulis, spiculis 
2-floris in axillis approximatis vel caulis ramulorumve apicibus insidentibus, 
pedicellis quam bracteze multo brevioribus, bracteis exterioribus lineari- 
subulatis. longe acuminatis bracteas interiores semisequantibus, bracteis 
interioribus inter se inzequalibus ovatis utrinque sed preecipue apicem versus 
attenuatis breviter spinuloso-acuminatis puberulis margine piloso-ciliatis, 
bracteolis calyces excedentibus oblongo-oblanceolatis longe acuminatis, calycis’ 
puberuli lobis inter se imparibus angustissime lineari-lanceolatis acuminatis, 
corollee magnze extus puberulee tubo sursum levissime amplificato limbe 
tubum excedente labio antico lineari-oblongo subeequaliter tridentato labio 
postico anticum paullulum excedente ovato-oblongo integro, filamentis labio 
antico subsequialtis, antherarum loculis superpositis muticis. 

Hab. Near Chirinda, 3500 ft.; Melsetter, 6000 ft.; in fl. June, Sept. ; 
mn. 1930, L936. 

Folia 6-10 x 3-4°3 cm., petiolo puberulo 1:5-2°2 cm. long. exempto, seepe 
vero exstant minora, sc. 3-3°5 x 1-1°3 em. petiolo circiter 5 mm. long. fulta. 
Bracteze exteriores adusque 7 mm. long.; interiores 13-15x6-8 mm. 
Bracteolee cymbiformes, fusco-uninerves, longitudine 1 cm. paullulum exce- 
dentes. Flores vivide purpurei. Calycis tubus vix 2 mm. long. ; lobi 
5°5 mm. Corolla 2°9-3°1 cm. long., tubus 1°3 cm., basi 2°5 mm., faucibus 
3°35 mm. Jat. ; labium anticum 14-16x3 mm. ; posticum 16-18x7 mm., 
illius dentes 1 mm. long. Filamenta 1:5 em. long., antherarum loculi 
subquadrati 1 mm. Stylus puberulus, 2°5 em. long. 

Near D. Clinopodia, Nees, and ). Leonotis, Dalz. Differing on sight from 
both in the broad leaves with rotund base, the broad bracts, and long 
corollas. i 
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SELAGINE ZA. 


HEBENSTREITIA DENTATA, Linn. Sp. Pl. 629, 
Nyahodi River, at 5000 ft. ; in fl. April ; n. 1888. 
Mstrib. Abyssinia to Angola and Nyasaland ; also South Africa. 


H. evoneara, Bolus ex Rolfe in Fl. Cap. v. Sect. 1, 99. 
Mt. Pene, 6500-7000 ft. ; in fl. Sept. ; n. 1887. 
Distrib. Natal and Transvaal. 

Not hitherto reported as a tropical plant. 


Watarripa Swynnertonu, S. Moore, sp. nov. 

Perennis, ultraspithamea, caulibus erectis tenuibus ut ramuli foliaque 
minute seabriusculo-pubescentibus demum glabris vel fere glabris, ramulis 
ascendentibus tenuibus crebro foliosis, foliis nunc alternis nunc fasciculatis 
anguste linearibus obtusis, spicis abbreviatis ovatis paucifloris in paniculas 
sublaxas ramulos terminantes dispositis, bracteis cymbiformibus ovato- 
oblongis obtusis, calycis ad medium usque divisi segmentis 3 inter se sub- 
eequalibus lineari-oblongis obtusiusculis ut bracteze margine ciliatis necnon 
dorso minute hispidulis, corollze tubo bracteam plane excedente superne leviter 
amplificato inferne minutissime puberulo limbo subeequaliter 5-lobo (lobis 
posticis quam ceteri paullo minoribus) lobis tubo brevioribus ovato-oblongis 
obtusis, staminibus 2 juxta medium tubum 2 sub faucibus insertis, fructibus 
subreniformibus in coccos 2 secedentibus. 

Hab. Nyahodi River, 5000 ft. ; in fl. & fr. April; n. 2135. 

Folia 3-5 mm. long., circa 0°3 mm. lat. Spice circa5x4mm._ Bractez 
2mm.long. Flores albi. Calyx 1:75 mm. long.: hujus lobi circiter 0°38 mm. 
long. Corolle tubus vix 3 mm. long., deorsum 0°75 mm. sursum 1 mm. diam. ; 
lobi postici 0°75 mm., ceteril mm. long. Stamina superiora breviter exserta, 
inferiora inclusa, illorum filamenta 1 mm. horum 0:75 mm. long. Stylus 
pilosus, vix 4 mm. long. Fructus 1-2 x 1:2 mm.; pericarpium crustaceum. 

This has much the appearance of W. paniculata, Rolfe, but its flowers are 


very different. 


VERBENACE. 


LANTANA SALVIFOLIA, Jacg. Hort. Schanb. iii. 18. 
Melsetter 6000 ft.; Chirinda 3700-4000 ft.; fl. April, Dec.; nn. 259, 
1161, 2002. 
Distrib. Tropical and South Africa, Hast Indies. 
Chindao name, “ Mushani.” 
Lirria Witusu, A. H. W. Pears. in Fl. Cap. v. pt. 1, 196. 


Near Chirinda ; in fl. May, Dee. ; nn. 258, 474. 
Distrib. Transvaal and Tropical East Africa. 
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LIppIaA ASPERIFOLIA, Rich. Cat. Hort. Med. Paris, 67. 

Near Chirinda 3800 ft.; Melsetter 6000 ft.; in fl. April, May, Dee. ; 
nn. 260, 475, 475.a, 1160, 2003. 

Distrib. Tropical and South Africa ; also in Tropical America. 

The Chindao name of the Lippias is also “ Mushani,” that of L. asperi- 
folia being “Mushani omkulu” (=large Lippia). The leaves of all the 
Mushanis are used as a remedy for indigestion, being chewed or ground, 
mixed with water and drunk by the natives. They are also used as a dis- 
infectant afier the handling of infected or decaying substances. 


Boucuea Wiimsu, Girke in Notizbl. K. bot. Gart. Berlin, iii. (1900) 74. 

Lower Umswirizwi River, 1000 ft. ; in. fl. Nov.; n. 1938. 

Distrib. Transvaal. 

Of this, now first recorded as tropical, there is another tropical specimen at 
the British Museum from Bulawayo ; EL. C. Chubb, 102. 


PRIVA LEPTOSTACHYA, Juss. in Ann. Mus. Paris, vii. (1806) 70. 
Near Chirinda, 3800 ft. ; in fl. May, June; nn. 269, 517. 
Distrib. Tropical East Africa, Hast Indies. 


PREMNA SERRATIFOLIA, Linn. Mant. ii. 253. 
Beira beach ; in fl. Dec. ; n. 1943. 
Distrib. Tropical East Africa, Mascarene Islands, East Indies. 


CLERODENDRON (§ Siphonanthus) SwyNnerronu, S. Moore, sp. nov. 

Frutex scandens ramulis ultimis foliosis puberulis mox glabris, foliis petio- 
latis oblongo-ovatis vel obovato-oblongis seepius cuspidato-acuminatis apice 
mucronulatis basi rotundatis levissimeve cordatis tenuiter membranaceis 
utrinsecus glabris basi trinervibus costis secundariis utrinque 3—4 apertissime 
arcuatis, floribus majusculis in cymas pseudoterminales pedunculatas sub- 
congestas paucifloras dispositis, bracteis obovatis obtusis vel acutis pedicellos 
excedentibus, calyce campanulato usque ad medium diviso glabro lobis ovatis 
subito acutatis, corolla puberule tubo calycem 6-plo excedente ipsis sub 
faucibus dilatato lobis inter se subequalibus ovato-oblongis obtusis, stamini- 
bus longe exsertis, drupa obovoidea leviter 4-loba exocarpio succoso tenui 
endocarpio crustaceo. 


flab. Common in the Chirinda Forest, 3700-4000 ft.; in fl. & fr. May ; 
Lipgse. 

Folia solemniter 8-12 cm. long., 4-5°5 (rarius 6) em. lat., in sicco 
lete-virentia, utrinque nitida; petioli tenues, puberuli, seepissime 1-2 em. 
long. Cymarum pedunculi 1-2 cm. long., puberuli ; pedicelli cirea 3-4 mm., 
bractea 5-7 mm. long. Flores albi. Calyx in sicco virescens 8 mm. long., 
humectatus totidem lat. Corolle tubus 5 em. long, fere 1-5 mm. lat., sub 
faucibus vix 3 mm.; lobi 8°5 mm. long., 4-5-5 mm. lat. Anthere ovoi dex, 
25mm. long. Stylus 7 em. long. Drupa nigra, 1 em. long. 
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_ 
Known by the leaves and the few-flowered cymes, and among neighbouring 
species by the small calyces. 


CLERODENDRON myricorpEs, R. Br. in Salt. Abyss., App. xv. 

Near Chirinda 3500 ft.; Mt. Umtereni 4000 ft.; Mt. Pene 7000 ft.; Haroni 
River at 5000 ft.; Kurumadzi River 2000 ft.; Madanda forests at about 
400 ft. ; in fl. Sept—Dee. ; nn. 173, 1295, 1296, 1297, 2005, 6089. 

Distrib. Tropical Africa, Natal, Transvaal. 


CLERODENDRON (§ Cyclonema) AmpLirotium, S. Moore, sp. nov. 

Frutex elatus ramis sursum foliosis compressiusculis dense ac subtiliter 
pubescentibus deinde subteretibus et cortice dilute brunneo glabro obductis, 
foliis oppositis amplis ovatis cuspidato-acuminatis apice mucronatis basi 
rotundatis in petiolum manifestum subito angustatis margine satis grosse 
serrato-crenatis crassiusculo-membranaceis utrinsecus in nervis pubescentibus 
alibi puberulis, floribus pro rata majusculis in cymas pedunculatas laxas 
plurifloras pubescentes digestis, bracteis linearibus vel lineari-oblongis 
obtusiusculis puberulis, pedicellis calyeem squantibus vel excedentibus 
puberulis, calyce campannlato ad medium usque diviso lobis ovato-oblongis 
obtusis intus minutissime lepidotis, corollee tubo lato quam calyx fere duplo 
longiore faucibus ievissime contracto limbi lobis anguste obovato-oblongis 
obtusissimis tubum leviter excedentibus, staminibus longe exsertis. 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. April ; n. 335. 

Foliorum lamina apicem versus integra, 12-15 em. long., juxta mediun. 
7-8 cm. lat. (speciminis alterius 9-11 x 6°7 em.), paullo supra basin vix 1 cm. 
metiens, ima basi modo 5 mm., in sicco aliquanto olivacea subtus griseola ; 
coste secundari# utrinque circa 8, inferiores patule, amplissime arcuate 
superiores ascendentes ; crenellz 1-1°5 mm. alt., 4-8 (rarz 11) mm. long. ; 
petioli lati, pubescentes, +1 cm. long. Cyma corollis exemptis adusque 
8 em. long. ; pedunculus 4°5 em. long. ; bracteee + 8 mm. long., verisimiliter 
purpurese.  Pedicelli 5-25 mm. long., prope medium bracteolis 2 parvis 
linearibus onusti. Calyx 7°5 mm. long., tubus 4 mm., lobi 3°5 x + 3 mm, 
Corolle tubus 11 mm. long., ima basi 3°5 mm., paullo supra basin 5 mm., 
faucibus 4 mm. lat.; lobi 12-14 mm. long., 5-6°5 mm. lat. Filamenta 
inferne glanduloso-villosula, fere 3 cm. ex tubo eminentia ; antheree oblongee, 
2mm. long. Ovarium ovoideum, 3 mm. long. “Stylus circa 3°5 cm. long.; 
stigmatis rami inter se inzequales, alter 2 mm. alter 2°5 mm. long. 

Allied to C. myricoides, R. Br., but different from all the recently described 
species with this affinity. The large, very broad crenate leaves enable one to 


distinguish it on sight. 


C. LANCEOLATUM, Giirke in Engl. Bot. Jahrb. xviii. (1893) 181. 
Hargwe River, Jihu, 2000 ft. ; in fl. Jan. ; n. 315. 
Distrib. Tropical Hast Africa. 
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CLERODENDRON HirsutuM, H. H. W. Pears, in Fl. Cap. v. pt. i. 221. 

Chimanimani Mts. at 7000 ft.; Mt. Pene 7000 ft.; in fl. Sept., Oct. ; 
nn. 2004, 6086. 

Distrib. South Africa. 


Vitex Bucwanant, Bak. ea Giirke in Engl. Phlanzenw. Ost-Afr. C. 339. 
Boka to Umhlonhlo, Lower Buzi, 100 ft. ; in fl. Dee. ; n. 1053. 
Instrib. Nyasaland. 


V. Eyzesu, S. Moore, in Journ. Bot. xlv. (1907) 154. 

Near Chirinda 3500 ft.; Madanda forests at about 400 ft.; Chikore Hills 
3500 ft. ; Kurumadzi River 2000 ft.; in fl. April, Nov., Dec. ; in. fr. May, 
June; nn. 34, 346, 1059, 1060, 1061. 

Distrib. Rhodesia. 

Singuni name, “ Umbindoio” ; Chindao name, “ Mukubvu.” A smallish 
tree with black edible fruit. Leaves dried, pulverized and scorched are used 
by natives as a snuff in cases of sore throat or cold in the head. 


V. Crenkowski, Kot. § Peyr. Pl. Tinn. 27, t. 12. 
Kurumadzi River ; in fl. Nov. ; n. 1058. 
Distrib. Tropical Africa. 


Singuni name, ‘“ Umbindoio.” 


Virex Swynnertoni, S. Moore, sp. nov. 

Frutex grandis, ramis szepe prostratis ramulis sursum foliatis fulvo- 
pubescentibus deinde glabrescentibus, foliis oppositis longe graciliterque 
petiolatis seepissime 5-foliolatis foliolis mediocribus vel parvis anguste ovato- 
oblongis vel oblongo-obovatis apice rotundatis vel obtusis ipso pulvinatis vel 
barbatis basi in petiolum manifestum cuneatim angustatis margine integris 
leviterve undulatis tenuiter membranaceis supra glabris subtus pubescentibus 
eymis axillaribus brevibus pedunculatis paucifloris fulvo-sericeis, bracteis 
linearibus vel lineari-oblongis pedicellos excedentibus, calycis campanulati 
dense fulvo-sericei lobis deltoideis acutis vel obtusis quam tubus plane brevi- 
oribus, corolle extus pubescentis tubo calycem duplo superante superne 
incurvo leviterque ampliato lobis posticis abbreviatis ovatis obtusis later- 
alibus latissime ovato-oblongis obtusissimis quam anticus paullo brevioribus, 
antheris breviter exsertis harum loculis subparallelis. 

Hab. Madanda forests at about 400 ft. ; in fl. Dee. ; n. 1054. 

Foliola modice 2°5-6 em. long., 1-3 em. lat., basalia quam cetera seepe 
multo minora, pagina superiore in sicco olivaceo-castanea, pagina inferiore 
griseo-brunnea ; petiolus ad 6°5 cm. usqua, seepe vero brevior ; foliorum 
basalium petioluli cirea 2 mm. long., folioli terminalis + 7 mm. 3; costa 
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secundariz utrinque circa 10, parum aspectabiles. Cym* circa 1°5 x 1:5- 
2 cm. Peduneuli | cm. long. vel minus. Bractez pubescentes, + 4 mm. 
long. Pedicelli 1-2 mm. long. Flores albi. Calyx 3 mm. long., lobi vix 
1 mm. Corollz tubus 6 mm. long., ima basi 2°2 mm., ore 4:2 mm. lat. ; lobi 
postici 2°5 mm. long., laterales 4 mm., anticus egre 5 mm. long. Stamina 
summum 2°5 mm. ex tubo corolla eminentia ; antherse 0°8 mm. long. 
Ovarium superne attenuatum setosumque, 2°5 mm. long.; stylus glaber, 
6-5 mm. long. Bacca ignota. 

Near V. Welwitschit, Giirke, from which it can be distinguished on sight 
by its differently shaped leaflets on longer petiolules. 


Virex Dryapvm, S. Moore, sp. nov. 

Frutex grandis, ramis spe prostratis ramulis deorsum nudis fulvo- 
pubescentibus dein glabrescentibus, foliis petiolis longis gracilibus breviter 
pubescentibus insidentibus seepissime 5-foliolis foliolis sat longe petiolulatis 
lanceolatis vel lanceolato- vel oblanceolato-oblongis caudato-acuminatis basin 
versus angustatis basi obtusis vel acutis margine ad medium integris abhine 
serrato-crenatis tenuiter membranaceis supra glabris subtus preesertim in 
costis costulisque puberulis, cymis axillaribus abbreviatis pedunculatis pauci- 
floris fulvo-sericeis, bracteis linearibus pedicellos excedentibus, calyce cam- 
panulato fulvo-sericeo quam lobi triangulares obtusi longiore, corolle tubo 
extus puberulo calycem bene excedente superne amplificato juxta medium 
valde curvato lobis extus fulvo-pubescentibus posticis lateralibusque ovatis 
obtusissimis his quam illi duplo longioribus lobo antico magno subquadrato 
patentissimo, staminibus exsertis antheris subparallelis. 

Hab. Open woods at Beira ; in fl. Dec. ; n. 1062. 

Ramuli nudi circa 2 mm. diam., ad nodos cicatricosi. Foliorum petioli 
5-5-7°5 em. long.; foliola basalia solemniter 2-3 cm. long., 1:2-1°5 em. lat., 
folium terminale 8-11 x 2°5-3°5 em., foliola in sicco pagina superiore olivacea 
pagina inferiore griseo-viridia ; costa secundariz utrinque 9-12, ut reticulum 
delicatulum faciliter aspectabiles ; foliorum basalium petioluli 2-4 mm. long., 
foliorum intermediorum 4-10 mm., folii terminalis 1°5-2 em. long. Cymez 
cirea 2x 1:5 em. Pedunculi circa 1 cm. long., bractese + 4 mm., pedicelli 
12mm. Calyx 3 mm. long., lobi egre 1 mm. Corolle tubus 8 mm. long., 
basi fere 2 mm., ore vix 5 mm. lat.; lobi postici 3 mm. long., laterales 5 mm., 
anticus 7 mm. Stamina longiora 4 mm. ex tubo corolle eminentia; anthers 
0-5 mm. long. Ovarium ovideum, setosum, vix 2 mm. long. Stylus glaber, 
1 cm. long., sub stigmate leviter incrassatus. Baccee non suppetunt. 

Differs from the last in the shape and toothing of the leaflets, and in 
several floral details. 
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LABIAT A. 
The collection includes Leucas martinicensis, R. Br., a tropical weed. 


Ocimum suave, Willd. Enum. Hort. Berol. 629. 
Near Chirinda Forest, 3700-4000 ft. ; in fl. Aug. ; nn. 384, 466. 
INstrib. Tropical Africa and Asia. 


O. Knyanum, Vatke, in Linnea, xxxvii. (1871-73) 315. 

A common herb in the grass-veld and in cultivated ground near Chirinda ; 
Southern Melsetter, 2000-3500 ft. ; in fl. Feb., May, Nov. ; nn. 277, 468, 
1988. 

Distrib. Tropical Africa. 


Ocruum (§ Hierocimum) oponTosEPALuUM, S. Moore, sp. nov. 

Humile (semispithameum) caule erecto ramulos perpaucos juxta solum 
gignente aliter simplici griseo-piloso pubescente, foliis paucis preecipue ramu- 
lorum apicem versus confertis oblongis vel anguste oblongo-obovatis obtusis 
margine crenatis crenulatisve dense hirsutulo-pubescentibus, spicastris rite 
evolutis folia longe excedentibus pilis retrorsis pubescentibus, verticillastris 
demum sat.distantibus vulgo 4—6-floris basi glandulis duabus poculiformibus 
perspicuis instructis, floribus pro rata majusculis pedicellatis, bracteis parvulis 
ovatis obtusis fugaceis, calycis sub anthesi campanulati sparsim piloso- 
pubescentis lobo postico decurrente suborbiculari margine obscure denticulato 
purpureo lobis lateralibus magnis rotundato-quadratis margine pluridentatis 
dentibus acuminatis lobis anticis triangulari-subulatis quam laterales brevi- 
oribus, corollze glanduloso-puberulee tubo calyce plane longiore superne 
ampliato labio antico obovato quam posticus paullo longiore, filamentis longe 
exsertis. 

Hab. Meisetter, 6000 ft. ; in fl. Oct.; nn. 6087, 6088. 

Folia 1-2 em. long., 4-6 mm. lat. Spicastra tandem fere 10 em. long. 
Verticillastra distantia inter se summum 2 cm. Bractes circa 2°5 mm. 
long., extus pilosule. Pedicelli 1:2 mm. long. Calyx sub anthesi 5-6 mm. 
long.; lobus posticus 4 mm. long., vix totidem lat. ; lobi laterales 4 x 3°5 mm., 
lobi antici 2°5 mm. long. Calyx fructescens 8 mm. long., 5 mm. lat: 5 
hirtulo-puberulus, eleganter nervosus, subnitidus. Corollee tubus fere 1 em. 
long., basi 2 mm. ore 7 mm. lat. ; labium anticum 6 mm. long. ; labii postici 
3) mm. long., lobi laterales oblongo-ovati, obtusissimi, 2 mm. long., lobi antici 
2 mm. long., suborbiculares, margine crispuli. Filamenta circa 1:5 em. ex 
corolla eminentia. 


This can at once be distinguished by the large toothed lateral lobes of the 
calyx. 


ACROCEPHALUS CALLIANTHUS, Brig. in Engl. Bot. Jahrb. xix. (1894) 169. 
Lusitu River at 5000 ft. ; in fl. April ; n. 1955. 
Distrib. Mozambique and Nyasaland. 
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ACROCEPHALUS (§ Holochili) carrrnpensis, S. Moore, sp. nov. 

Herbaceus, perennis, caule stricto sursum ramoso fere omnimodo folioso 
griseo-pubescente dein puberulo, foliis anguste oblongo- vel lineari-lanceolatis 
basi apiceque obtusis sessilibus brevissimeve petiolatis margine integris vel sub- 
evanide denticulatis firme membranaceis pagina superiore fere glabris inferiore 
pilis strigillosis appressis preecipue ad costas costulasque onustis foliis summis 
in bracteas transeuntibus apicem versus seepissime coloratis, capitulis parvis 
globosis pedunculis pubescentibus insidentibus in cymas breves oligocephales 
caulem ramulosque summos coronantes dispositis, bracteis late ovatis sursum 
attenuatis apice obtusiusculis extus breviter appresse strigillosis sursum 
cyaneis, calycis tubo hirsuto labio postico subrotundo quam anticum leviter 
retusum manifeste latiore, corollz tubo calycem excedente dimidio superiore 
ampliato labii postici lobo intermedio obovato bifido lobis lateralibus oblongis 
obtusis lobis antico ovato-oblongo obtuso posticum xquante, stylo sat longe 
exserto crassiusculo. 

Hab. Near Chirinda and near the source of the Hargwe river, Jihu; in fl. 
April, May ; nn. 313, 379, 501. 

Folia solemniter 3-5 em. long., 6-13 mm. lat., summa in bracteas trans- 
euntia +8 mm. long. Bractez exteriores +7 mm. long., interiores circa 
5 mm. long., basi 4 mm, lat. Flores albi, atropurpureotincti. Calycis tubus 
0°75 mm. long.; labium anticum 0°8 mm., posticum 1mm. long. Corolle 
tubus 2°2 cm. ex calyce eminens, inferne 0°6 mm., superne 1°25 mm. lat. ; 
labii postici lobi laterales 1°5 mm. long., lobus intermedius 1°8x 1°5 mm.; 
labium anticum 1°8 mm. long. Stylus 6°5 mm. long., stigmatis rami 0°3 mm, 

This looks much like A. minor, Brig., which has green bracts, a smaller 
calyx and corolla and a different lower lip. 


AcrocEPHALUs (§ Holochili) prorurarus, S. Moore, sp. nov. 

Suffrutex, caule gracili dissite folioso hispidulo-piloso, foliis oblongo- 
lanceolatis raro lanceolato-ovatis acutis basin versus integris et in petiolum 
manifestum coartatis alibi serrulato-crenulatis rarius serrato-crenatis mem- 
branaceis utrobique pilis sparsis strigillosis appressis onustis, capitulis parvis 
globosis ad apicem ramulorum corymbum brevem tricephalum referentibus, 
bracteis exterioribus seepe elongatis lineari-lanceolatis acutis margine crenu- 
latis subintegrisve appresse strigilloso-puberulis basi albis nonnunquam dilu- 
tissime ceeruleis ceterum viridibus, bracteis interioribus flores amplectantibus 
ovato-rotundatis acutis, calycis florescentis hirsutulo-pilosi labiis integris 
rotundatis postico quam anticum plane longiore, corolle tubo calycem 
excedente superne gradatim dilatato labii postici trilobi lobis ovatis lateralibus 
obtusis intermedio integro obtusissimo, labio antico ovato-oblongo quam 
posticum longiore. 

Hab. Common in good soil near Chirinda ; n. 257. 

Folia solemniter 6-8 cm, long., 1*7-2 em. lat. (raro 2°5 cm.), in sicco viridia, 
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pagina inferiore pallidius colorata ; ‘ordinis secundi costee utrinque circa 10, 
mediocriter prominuls ; serrulze modice 0°5-1 mm. alt., 1-2°5 mm. (raro ad 
3-5 mm. usque) long.; petioli +1 cm. long., piloso-hispiduli. Corymbi griseo- 
raro ceruleo-pubescentes, 1°5—2°5 x 2-4 cm. Capitula humectata 6°5-9 mm. 
diam. Bractese exteriores longiores 3°5-4 em. long., breviores 1°5-2 cm., illee 
fere 10 mm. lat., he +6 mm. Bractez interiores dorso hispidulo-pilosee, modice 
cirea 5X 4:5 mm. Calyx florescens fere 2 mm. long. ; labium posticum 
1°25 mm., anticum 0°35 mm. long. Calyx fructescens 4-5 mm. long. Corolle 
tubus 3 mm. long.; basi 0°6 mm. faucibus 1*2 mm. lat. ; labii postici lobi 
1:25 mm. long., labium anticum 1:5 mm. Stylus 4 mm. ex tubo corolle 
eminens. Nuculz cylindricz, dilute brunnez, 1 x 0°5 mm. 

To be inserted in the genus next A. Poggeanus, Briq., from which it is 
easily distinguished by the inflorescence, the long outer bracts, and smaller 
flowers. 


OrtHostpHon Woopt, Giirke in Engl. Bot. Jahrb. xxvi. (1898) 83. 
Mt, Pene, 6500-7000 ft. ; in fl. Sept. ; n. 1974. 
Distrib. Zululand. Now first announced as a tropical plant. 


Hemizyeia (§ Pseudocimum) ornata, S. Aloore, sp. nov. 

Herba ceespitosa circa spithamea caule ascendente a basi folioso piloso- 
hirtulo ramulos perpaucos breves teneres emittente, foliis pro rata parvis 
ovatis (summis ovato-oblongis) apice obtuse mucronatis basi obtusissimis vel 
in petiolum subnullum leviter angustatis margine denticulatis basin versus 
integris firme membranaceis utrinque presertim in costis hirtulo-puberulis, 
spicastris simplicibus folia excedentibus piloso-pubescentibus e verticillastris 
pluribus 4—8-floris compositis, bracteis superioribus majusculis ovato-lanceo- 
latis acuminatis apice ipso obtusis minute puberulis coloratis, floribus medio- 
cribus brevipedicellatis, calycis sub anthesi dense piloso-pubescentis tubo 
eylindrico lobos plane excedente lobo postico rotundato-ovato obtuso quam 
ceteri setiformes subzequilongo, corolla extus sparsim puberule tubo ex calyce 
breviter eminente labii postici lobo intermedio suborbiculare lobis lateralibus 
late ovatis obtusissimis labio antico postico vix sequilongo cymbiformi apice 
obtusiusculo, staminum anticorum filamentis sat alte coalitis, stigmate 
emarginato. 

Hab. Mt. Pene, 6500-7000 ft. ; in fl. Sept., Oct. ; nn. 1999, 6078. 

Folia profecto evoluta 2°5 x 1-5 em., summa perpauca usque ad 157 mm. 
redacta, in sieco pulchre viridia ; ordinis secundi costee utrinque 4—5, leviter 
arcuate, costularum reticulum laxum utrobique aspectabile ; petioli dum 
adsint modo 1-2 mm. long. Spicastrum speciminis magis maturi nobis obvii 
8 cm. long. Bracteze superiores saltem 14 mm. long., ad medium 7 mm. lat., 
vivide punicese. Pedicelli cirea 2mm. long. Calyx sub anthesi totus 7°5 mm. 
long. ; tubus 5x 2 mm.; lobus posticus 2°5 x 2°5 mm.; lobi laterales 2°5 mm., 
antici vix 8 mm. long. Calyces fructescentes non suppetunt. Corolle tubus 
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calycem 3 mm. excedens, fauces ampliati 4 mm. diam. ; labii postici lobus 
intermedius 2°5 X 2°5 mm.; lobi laterales 2 mm. long., basi zegre 3 mm. lat.; 
labium anticum 4°25 mm. long. Staminum anteriorum filamenta usque ad 
3 mm. ab apice coalita. 


Among the species with large foliaceous bracts this is known at once by 
the small ovate leaves. 
Mr. Swynnerton notes this as a low herb with bright pink bracts growing 


in large clumps amongst the short grass on the hill-tops, and making a great 
show. 


HemizyGia BrRacteosa, Brig. in Ann. Conserv. § Jard. Bot. Gendve, 1898, 
248. 

Chikore Hills 3500 ft.; Umvumvumvu River at 4000 ft.; Lower Buzi up to 
400 ft. ; in fl. March, April, Dec.; nn. 268, 1956, 1957. 

Distrib. Senegambia to Nyasaland. 


H. reveruroiia, Brig. in Engl. § Prantl, Pflanzenfam. iv. 3 a, 369. 
Mt. Pene, 7000 ft.; in fl. Oct. ; n. 6075. 

Distrib. South Africa. 

Another addition to the tropical flora. 


Hemizye1a (§ Hu-Hemizygia) FLABELLIFOLIA, S. Moore, sp. nov. 

Fruticosa ramulis sat validis crebro foliosis arcte argyreo-tomentosis tandem 
glabrescentibus, foliis pro rata parvis brevipetiolatis late obovatis obtusissimis 
basi gradatim cuneatis margine triente abaxiali serrato-crenulatis ceteroquin 
integris pergamaceis utrinsecus arcte argyreo-tomentosis secundi ordinis costis 
utrinque 4 basi aliquanto approximatis inde flabellatim divergentibus, spi- 
castris folia haud multo superantibus simplicibus, verticillastris approximatis 
3-4-floris, bracteis parvis suborbicularibus caducissimis, calycis sub anthesi 
eylindrico-campanulati densissime griseo-pubescentis tubo lobos excedente 
lobo postico magno suborbiculari quam Jobi reliqui inter se subzequales 
lanceolati vel deltoideo-lanceolati acuminati longiore, corollee tubo calycem 
excedente superne gradatim amplificato extus griseo-puberulo Jabii postici 
lobo intermedio late obovato emarginato quam lobi laterales abbreviati multo 
majore labio antico postico subsequilongo suborbiculari labiis ambobus extus 
minute griseo-pubescentibus, staminum anticorum filamentis alte connatis, 
stigmate bifido. 

Hab. In crags among the Chimanimani mountains at 7000 ft. ; in fl. Sept.; 
n. 1414. ee 

Folia 1:5-2 em. long., summum totidem lat. ; petioli cirea 5 mm. long. 
Spicastra evoluta circa 3 cm. long. Bracteze perpauce a ss scrutatee 2°5 x 
2-5-5 x 5mm., griseo-pubescentes. Flores dilute purpurei, Calyx sub anthesi 
65 mm. long., ima basi 3 mm. ore 6°5 mm. lat. ; lobus posticus 5x 3 mm. ; 
lobi laterales 3 mm. long. Calyces fructescentes desunt. Corolle tubus 
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12 mm. long., basi 3°5 mm. faucibus 5°5 mm. lat.; labii postici lobus 
intermedius 4x 4 mm., lobi laterales 1°5 mm. long.; labium anticum 6X 
7mm. Filamentorum anticorum pars libera vix 2 mm. long., pars conjuncta 
1mm. lat. Stylus crassiusculus, exsertus ; stigmatis lobi suborbiculares, zegre 
1 mm. long. 

A very distinct species by reason of the small leaves with flabellate 
nervation and the close silvery tomentum. 

N. E. Brown reduces this genus to Orthosiphon, as he finds the degree of 
cohesion between the filaments of the front pair of stamens to vary very much 
in flowers of the same species, while occasionally the filaments are free to the 
base. It has been thought advisable to leave the nomenclature as above until 
this point has been thoroughly elucidated. 


HOsLUNDIA VERTICILLATA, Vahl, Enum. 1. 213, 

Chirinda ; Boka and Chibabava, Lower Buzi; open woods at Beira ; in fl. 
Nov., Dec. ; nn. 386, 1967, 1968, 1973. 

Distrib. Tropical Africa. 

PYcNOSTACHYS URTICIFOLIA, Hook. Bot. Mag. t. 5365. 

Outskirts of Chirinda, 3800 ft. ; in fl. May; n. 521. 

Distrib. Tropical East Africa. 


P. reTIcuLATA, Benth. in DC. Prod. xii. 83. 
Near the Upper Buzi at 3500 ft.; in fl. May; n. 1954. 
Distrib. Tropical Hast Africa. 


PLECTRANTHUS LAXIFLORUS, Benth. in I. Mey. Comm. 228. 
Chirinda Forest, 3700-4000 ft. ; in fl. April, May ; nn. 341, 467. 
Distrib. South Africa. 

Not hitherto recorded as a tropical species. 


P. ruoripunpus, WV. H. Br, in Kew Bull. 1894, 12. 
Mt. Maruma, 3500 ft. ; in fl. Sept.; n. 1997. 
Distrib. Natal. 


P. rLoripunpus, VV. £. Br., var. Lonaipes, V. EL. Br. l. c. GQhirinda, 
3800 ft. ; in fl. Sept. ; n. 237. 

Distrib, Angola to Nyasaland and German East Africa. 

The type form is new to Tropical Africa. 


: Wolent 

Piecrrantuus (Germanea § Coleoides) cHIMANIMANENSIS, S. Moore, 
sp. nov. 

Herbaceus, spithameus vel ultra, caule ascedente fere a basi folioso sparsim 
pubescente vel puberulo, foliis parvis late ovatis suborbicularibusve obtusis 
basi in petiolam manifestum subito angustatis margine crenatis crassiusculis 
utrobique sparsim pubescentibus, spicastris sat elongatis inferne breviramosis 
superne simplicibus sparsim pubescentibus, verticillastris seepissime 4—6-floris. 
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(ramulorum 1-3-floris) sessilibus, bracteis parvis lineari-oblanceolatis veb 
vato-lanceolatis obtusiusculis diutule persistentibus, pedicellis calyces circao: 
eequantibus, calycis sub anthesi campanulati extus puberuli glandulis rubris. 
sessilibus onusti tubo limbum aquante lobo postico ovato obtuso margine 
crispulo lobis lateralibus triangularibus sursum attenuatis lobis anticis simili- 
bus nisi paullulum latioribus, corolla tubo ex calyce eminente dorso gibboso. 
ad fauces usque gradatim attenuato labii postici lobo intermedio obovato 
bilobulato quam lobi laterales ovato-oblongi multo longiore labio antico. 
postico eequilongo cymbiformi obtuso, genitalibus breviter exsertis. 

Hab, On crags of the Chimanimani Mountains at 7000 ft.; in fl. Sept.; 
n. 2019. 

Folia solemniter 1-2-1°8 em. long., 1-1-7 cm. lat., ut caulis glandulis rubris 
sessilibus utrinque inspersa ; crenellee 0°5-1°5 mm. alt., + 2 mm. long.; 
petioli 2-5 mm. long., pubescentes.. Spicastra summum fere 10 cm., bracteze: 
+ 3 mm., pedicelli seepissime 3-5 mm. long. Flores purpurei. Calyx 4 mm. 
long., tubus 2 mm.; lobus posticus patens, 2°2 mm. long., lobi ceteri circa 
2mm. Corolla circa 8 mm. long.; tubus 5°5 mm. long., ima basi 1°5 mm. 
lat., inde subito ad 3 mm. auctus, faucibus 1°5 mm. lat.; labii postici lobus: 
intermedius 3x2°5 mm.; lobi laterales 1 mm. long. vel paullulum ultra ; 
labium anticum fere 4 mm. long. Filamenta 4-5 mm. ex corolla eminentia,. 
stylus 3 mm. 


PLECTRANTHUS (Germanea § Coleoides) PETRENSIS, S. Moore, sp. nov. 

Circiter spithameus caule ascendente verisimiliter simplici crassiusculo: 
pube grisea obtecto, foliis longipetiolatis suborbicularibus margine crenatis 
vel fere integris pagina superiore pubescentibus inferiore griseo-villosulo- 
tomentosis, spicastris caulem longe excedentibus simplicibus glanduloso- 
pubescentibus dein puberulis, verticillastris pluribus 6-8-(summis paucius-) 
floris inter se sat distantibus, pedicellis calyces plane excedentibus, calycis. 
sub anthesi campanulati glanduloso-puberuli tubo limbum zquante lobo 
postico suborbiculari obtusissimo lobis reliquis oblongo-lanceolatis sequi- 
jongo, corollze fere glabra tubo exserto postice gibboso juxta medium 
leviter attenuato faucibus paullulum amplificatis labio postico 5-lobo lobis. 
omnibus oblongo-ovatis obtusissimis labio antico cymbiformi anticum 
eequante, genitalibus breviter exsertis. 

Hab. Crags of the Chimanimani Mountains at 7000 ft.; in fl. Sept. ; 
n. 2018. 

Caulis cirea 5 cm. long., foliorum juga plerumque 2-3 ferens. Folia 
summum 2°5 x3 em., seepe equidem circa 12x15 mm., firme membranacea, 
costis satis perspicuis pagina inferiore percursa ; crenaturee summum 8 mm. 
long., 2 mm. alt., saepissime vero breviores ; petioli 1-1'5 cm. long., tomentosi.. 
Spicastra saltem 10 cm. long. Verticillastra vetustiora 1°5-2 em. inter se: 
distantia, juniora magis approximata. Pedicelli 3°5-5 mm. long. Flores 
purpurei. Calyx egre 3 mm. long. ; lobus posticus 1°4-1-2 mm. ; lobi 


176 CONTRIBUTION TO THE FLORA OF GAZALAND. 


laterales obtusiusculi, antici brevissime acuminati. Corollee tubus fere 6 mm. 
long., ima basi 2°2 mm., paullo supra basin 2 mm., ore 2°38 mm. lat. ; labium 
posticum vix 5 mm. long., hujus lobi circa 1-5 mm. long. Filamenta 3 mm. 
ex tubo corolle eminentia. 

Near P. flaccida, Giirke, but different, inter alia, in clothing, leaf and 


corolla. 


PLecrraNtHus (Germanea § Germanea) SwYNNERTONH, S. Moore, sp. nov. 

Herba caule erecto subsimplici gracili minute puberulo, foliis longipetio- 
latis ovatis obtusis basi rotundatis ipsa cordatis margine duplice crenato- 
lobulatis tenuiter membranaceis pagina superiore pilis appressis brevibus 
strigillosis sparsim indutis pagina inferiore preter costas costulasque minute 
pubernlas glabris, spicastris folia excedentibus paucis vel subsolitariis minute 
puberulis, verticillastris pluribus sessilibus subremotis plerumque 3—6-floris, 
bracteis parvulis lanceolatis acutis, pedicellis bracteas superantibus puberulis, 
ealycis sub anthesi parvi glabri lobo postico tubo sequilongo suborbiculari 
lobis ceteris lineari-lanceolatis anticis acuminatis laterales acutos breviter exce- 
dentibus, calycis fructescentis decurvi aucti subcylindrici tubo lobis longiore, 
-corollee mediocris tubo calycem pluries excedente postice saccato superne 
leviter attenuato labio antico cymbiformi quam posticum 4-lobum paullulum 
breviore. 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. & fr. Feb.; n. 337. 

Foliorum limbus modice 6°5-9°5 em. long., summum 4°5-6 cm. lat. 
(accedunt pauca juxta solum genita 1°5-2°5 x 1:1-1'3 em.) in sicco viridis 
subtus viridi-griseus ; costee secundariz utrinque 6 arcuato-ascendentes ; 
costularum reticulum laxatum ; lobuli solemniter circa 5 mm. alt. et 5-8 mm. 
long., horum crenelle 1-2 mm. alt.; petioli ad 7-5 mm. usque long., sed 
plerumque breviores. Spicastra 20 em. attingentia; horum internodia circa 
15 cm. long. Bractez 1:5-2 mm. long. ; pedicelli 3-4 mm. Flores albi. 
Calycis sub anthesi tubus ut lobus posticus 1 mm. long.; lobi laterales 1 mm., 
lobi antici 1:5 mm. long. Calyx fructescens 8°5 mm. long. ; tubus 4 mm. 
long., ore 2°5 mm. lat. ; lobus postieus 3x4 mm.; lobi laterales 2 mm. ; 
antici 3 mm. long. Corolle tubus 7 mm. long., ima basi 1:2 mm. ‘cito usque 
ad 3-3°5 mm. dilatatus, ore 2-2°5 mm. lat. ; labium anticum 6°5 mm. long., 
posticum 7°) mm., hujus lobi laterales oblongi, obtusi, margine ciliati, lobi 
intermedii obovati, obtusissimi, omnes circa 2 mm. long. Filamenta longi- 
uscule exserta ; antherze parvule, 0°6 mm. long, 

Near P. fruticosus, L’Hérit., but markedly different in leaf and corolla. 


Precrrantuus (Isodon § Pyramidium) cauparus, 8. Moore, sp. nov. 

Herba caule ascendente robusto inferne foliorum délapsorum cicatricibus 
sparsim onusto superne folia pauea approximata gerente tomento laxiusculo 
griseo obducto, foliis breviter petiolatis nisi sessilibus subsessilibusve obovatis 
vel late obovato-oblongis obtusissimis basi obtusis vel rotundatis margine 
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crenatis crenellis mediocriter altis pergamaceis utrobique dense cano- 
tomentosis, spicastris simplicibus validis e verticillastris numerosis sessilibus 
plurifloris dense contertis compositis, bracteis amplis ovatis vel ovato-oblongis 
acutis vel acuminatis tomentosis coloratis, floribus mediocribus subsessilibus, 
calycis anguste campanulati tomentosi sub fructu parum aucti lobis tubum 
excedentibus inter se subzequalibus lanceolatis acutis tribus posticis quam antici 
altius connatis, corolle puberule tubo calycem breviter excedente inferne 
cylindrico sursum curvato faucibus obliquis inflatis labio postico 4-lobo lobis 
subzequalibus abbreviatis deltoideis obtusis conduplicatis labio antico postico 
subzequilongo alte cymbiformi, filamentis sat longe exsertis crassiusculis. 

ffab, Chimanimani Mountains at 7000 ft.; in fl. Sept.: n. 2010. 

Caulis foliis orbus 7-14 em. long., 5-7 mm. diam. Folia nunc 8-10x 
4°5-5°5 em., nune circa 3-4 xX 2°5-3 cm., tomento griseo vel dilute griseo- 
brunneo ; crenellee seepe 2 mm. alt., 3-5 mm. long. ; costa media crassissima, 
-costee ordinis secundi costuleeque pagine inferioris prominentes ; petioli dum 
-adsint 5-7 mm. long., tomentosi. Spicastrum adhuce vix profecto evolutum 
18 em. long., corollis pansis exclusis 1°5 em. lat. Bractez solemniter 6-8 mm. 
long., pedicellil mm. Flores purpurei. Calyx sub anthesi 5 mm. long., tubus 
2mm.; labium posticum 3 mm. long., hujus lobi 2 mm.; lobi antici fere 
3mm. long. Calyx fructescens 7 mm. long. ; tubus 3 mm., labium posticum 
4 mm. long. Corolle tubus 5-6 mm. long., inferne vix 2 mm. lat., ore 
4-5 mm.; labium posticum 4 mm. long., hujus lobi circa 1 mm. ; labium 
anticum 4°5 mm. long. Nuculz late ovoidez, leves, 1 mm. long. 

A very distinct species, somewhat of the habit of Coleus comosus, 


Hochst. 


PLECTRANTHUS HOSLUNDIOIDES, Bak. in Fl. Trop. Afr. v. 418. 

Near Chirinda; Chipetzana River, at 3000 ft.; in fl. April, May; nn. 445, 
1989. 

Distrib. German East Africa. 


Coxeus (§ Dissitiflori *) Swynnertonu, S. Moore, sp. nov. 

Herba elata caule erecto satis valido superne ramoso ad nodos aliquantulum 
‘tumido minute puberulo mox glabro, foliis amplis ovatis apice cuspidato- 
acuminatis ipso obtusis e basi latissima in petiolum longum subito cuneatim 
_angustatis margine prominenter serrato-crenatis tenuiter membranaceis supra 
pilis brevibus albis appressis subsparsim instructis subtus costis minute 
puberulis exemptis glabris, floribus in racemos compositos caulem ramulos- 
‘que terminantes seepeque folia excedentes glanduloso-pubescentes digestis, 
bracteis subulatis puberulis quam pedicelli filiformes glanduloso-pubescentes 
brevioribus, calycis sub anthesi campanulati sparsim glandulosi lobo postico 


* Sectio nova. Flores solitarii nec in verticillastros dispositi, racemum simplicem vel 
-compositum referentes. Calycis lobus posticus acuminatus, quam ceteri summum paullulum 
-major. Calyx fructescens decurvus, ore villoso instructus. 
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lanceolato lobis lateralibus lineari-lanceolatis anticis linearibus omnibus quany 
tubus longioribus acuminatis, calycis fructescentis bene aucti demum decuryi 
tubo cylindrico antice gibboso ore villoso quam lobi inter se subeequales erecti 
plane longiore glanduloso-puberulo, corollee tubo calycem excedente extus 
fere glabro inferne attenuato superne defracto necnon amplificato labii postici 
quadrato-obovati lobis 4 lateralibus oblongis intermediis obovatis omnibus 
obtusissimis labio antico posticum excedente cymbiformi. 

Hab. Outskirts of Chirinda, 3700-4000 ft. ; in fl. May ; n. 349. 

Foliorum adultorum limbus 9-15 cm. long., 7-10 em. lat. (exstant vero folia: 
minora 5-7 x 4:5-5 em.) in sicco seepissime subsaturate viridis, facie inferiore 
paullo pallidior ; crenellae modice 4-7 mm. long., 2-3 mm. alt. ; petioli 2°5- 
6 cm. long., foliorum summorum breviores. Inflorescentize seepe 10-15 x 
8-10 cm. Bractez 2-8 mm.long. Pedicelli tandem 5-8 mm. long, Calycis 
tubus sub anthesi 1°5 mm. long.; lobus posticus 3°5 mm. long., dimidio 
inferiore 1:5 mm. lat.; lobi ceteri 3:5 x 0°5-0°7 em. Calycis fructescentis in 
toto 12 mm. long. tubus 7°5 x 3-3°2 mm., nervis 10 prominentibus percursus, in. 
sicco nitidus ; lobi 45 cm. long. Corollee czerulez tubus pars attenuatus 6 x 
1mm.; pars dilatata 4x 4°5 mm.; labium posticum 4 x 4°3mm.; lobi laterales 
1x0°75 mm.; lobi intermedii 1°5 mm. long. et lat. ; labium anticum. 8 mm.. 
long., explanatum 6 mm. lat. Vagina staminea 4 mm. long. Nucule 
subcirculares, plano-convexee, brunnez, 1 mm. diam. 

A curious plant allied to C. wmbrosus, Vatke, which should therefore be. 
referred to the same section. 


Coteus (§ Solenostemonoides) GAzENsts, S. Moore, sp. noy. 

Herba verisimiliter' satis elata, caule erecto sursum ramoso distanter folioso 
minute pubescente, foliis petiolatis ovatis vel ovato-oblongis obtusis basi 
rotundatis leviterve cordatis margine crenatis tenuiter membranaceis primo 
pubescentibus cito supra fere glabris subtus nervis pubescentibus exemptis 
puberulis, spicastris folia multo excedentibus pubescentibus e cymis pedun- 
culatis numerosis oppositis (raro suboppositis) satis approximatis plurifloris 
pubescentibus sistentibus ita paniculam thyrsoideam referentibus, bracteis 
linearibus vel anguste lineari-lanceolatis pubescentibus, floribus mediocribus 
breviter pedicellatis, calycis sub anthesi parvi campanulati pubescentis tubo 
lobis eequilongo lobis inter se fere eequalibus (lobo postico ceteris paullulum 
latiore) lineari-oblongis obtuse acutis intus piloso-pubescentibus, calycis 
fructescentis summum leviter patentis tubo comparate elongato antice gibbo 
quam lobi Jevissime aucti plane longiore intus glabro, corolle extus piloso- 
puberulee tubo calycem longe excedente inferne tenui superne defracto dila- 
tatoque labii postici quadrati 4-lobi lobis lateralibus late oblongis quam ceteri 
ovato-oblongi breviore omnibus obtusissimis labio antico late eymbiformi 
postico longiore, filamentis basi breviter connatis. j 


Hab. Melsetter, 6000 ft.; in fl. April ; n. 1998, 


SPENCER MOORE: GAMOPETALA, 179 


Folia 4-5 em. long., 3-3°5 em. lat., summa imminuta in bracteas trans- 
euntia ; crenellz circa 2°5 mm, alt., basi 2-3 mm. lat. (raro usque ad 6 mm.); 
petioli 1-1°5 em. long., foliorum summorum modo 3 mm. Spicastra saltem 
12 em. long., 8 em. diam. Bracteee + 3 mm. long. Cymarum pedunculi 
gracillimi, 5-10 mm. long. ; pedicelli 1-4 mm. long. Flores cerulei. Calyx 
sub anthesi 2-2 mm. long, ; lobi virides, 1:2 mm. long. Calyx fructescens 
tandem fere 7 mm. long., deorsum 3 mm., ore 2 mm. lat. ; lobi 1:5 mm. long. 
Corolle tubi pars inferior 3°25 mm., pars superior «gre 4 mm. long., hee 
superne 3°5 mm. lat. ; labium posticum 2°5 mm. long., lobi laterales 0°7 mm. 
lobi intermedii 1-2 mm. long. ; labium anticum 4°5 mm. long., explanatum 
totidem lat. Filamentorum vagina 1 mm. long. Nucule plano-convexe, 
brunnez, 1 mm. diam. 

In general appearance this is much like C. polyanthus, S. Moore, but the 
calyx and corolla are in several respects diverse. 

Although the calyx appears not to turn downwards, I have placed this in 
the § Solenostemonoides : the only alternative would be to make a new section 
for its reception. 


MicroMERIA BIFLORA, Benth. in DC. Prod. xii. 220. 
Malsetta, 6000 ft. ; in fl. Sept.; n. 1971. 
Distrib. Tropical and South Africa, and India. 


CALAMINTHA MASUKENSIS, S. Moore, comb. nov. 
Leucas masukensis, Bak. in. Kew Bull. 1898, 162. 
Melsetter, 6000 ft. ; in fl. April ; nn. 1990, 1991. 
Distrib. Nyasaland. 


ACHYROSPERMUM CARVALHI, Giirke in Engl. Pflanzenw, Ost-Afr. C. 343 
(ex descript.). 

Chirinda Forest, 3700-4000 ft. ; in fl. May; n. 78. 

Distrib. Mozambique. 

One of the commonest large shrubs of the Chirinda undergrowth. The 
bright red blossoms are very attractive to the sunbirds Cinnyris olivacea and 
Anthothreptes zambesiana. 


Sracuys aruHropica, Linn. Mant. 1. 82. 
Chimanimani Mountains at 7000 ft. ; in fl. Sept. ; n. 1972. 
Distrib. Nyasaland, South Africa. 


LEUCAS MILANSIANA, Guirke in Engl. Jahrb. xxii. (1895) 141. 
Near Chirinda, 3800 ft.; Zona River, Jihu, at 2000 ft.; open woods at Beira; 

in fl. April, May, Nov., Dec. ; nn. 385, 509, 1994, 1995. 
Distrib. Nyasaland, Mozambique. 
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Leonoris MOLLIssimA, Giirke in Engl. Jahrb. xxii. (1895) 141. 

Outskirts of Chirinda, 3700-4000 ft.; Chikambogé Valley, 3000 ft. ; in fl. 
June, Sept. ; nn. 235, 1969. 

Distrib. Angola to German Hast Africa. 

“A very tall herb, up to 10 feet, with sienna-orange or creamy white 
flowers very attractive to birds of all kinds. ‘ Wilde daga’ of Dutch. 
Leaves used as cattle medicine ; also as one of the constituents of an antidote 


to snake-bite.” 


LEONOTIS SPECTABILIS, S. Moore, sp. nov. 

Herbacea, elata, caule stricto valido pubescente, foliis petiolatis subsessili- 
busve ovatis vel ovato-oblongis utrinque obtusis margine sat argute crenatis 
supra villoso-velutinis subtus tomento denso jongoque albo-griseo obtectis, 
verticillastris paucis subdistantibus magnis globosis, bracteis exterioribus 
linearibus vel anguste lineari-lanceolatis spinuloso-acuminatis pubescentibus 
interiores lineares plus minus excedentibus, floribus magnis pedicellis pubes- 
centibus insidentibus, calycis tubuloso-infundibularis pubescentis sub fructu 
vix aucti tubo dentes pluries superante dente postico elongato triangulari 
sursum caudato-spinoso dentibus reliquis 7 inter se parum ineequalibus 
(anticis paullo majoribus) triangularibus apice spinulosis, corolle castaneze 
bene exsertz tubo superne gradatim dilatato, quam labium posticum villosum 
maniteste breviore. 

Hab. Chimanimani Mountains ; in fl. Sept. ; n. 2013. 

Planta trimetralis. Caulis 5 mm. diam. speciminis nobis obvii preeter 
ramulos perbreves foliatos ex axillis foliorum evolutorum ortos simplex ; 
internodia 5-7 em. long. Folia solemniter 4°5-6 x 3-5-4 em. (summa perpauca 
minora), pergamacea, crenelle zgre 3 mm. alt. et long.4mm._ Verticillastri 
(corollis exemptis) 7°5-8 cm. diam. Bracteze exteriores 1°5 cm. long. vel 
paullulum ultra, interiores 5-13 mm. Pedicelli 1-3 mm. long. Calycis 
tubus 1:7 cm. long., basi 2 mm. ore 7 mm, lat. ; dens posticus egre 1 em. 
long. ; dentes laterales 2°5-3 mm., antici 3°4 mm. Corolla tota 4:1 em. long.; 
tubus 16 cm., labium posticum 2°5 em., anticum 3-4 mm. long. Nucule 
maturatee haud suppetunt. : 

This resembles L. mollissima, Giirke, in foliage, but the flowers of that are 
markedly smaller and the calyx is different in several respects. It is nearer 
L. Engleri, Giirke—known to me only by deseription—a plant with tomentose 
branches, smaller leaves, a tubular calyx with a shorter hinder tooth and side- 
teeth different in shape from the lower ones, and smaller corollas. 
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MONOCHLAMYDEA. 
By Spencer Le M. Moore. 


NYCTAGINEA. 


BoERHAAVIA ADSCENDENS, Willd. Sp. Pl. i. 19. 

Chibabava, Lower Buzi, 400 ft. ; in fl. & fr. Dec. ; nn. 1747, 1747 a. 
Distrib. Tropical Africa. 

A common weed in cultivated ground. 


ILLECEBRACEZ. (H. G. Baker.) 


Except the following, Corrigiola Uttoralis, Linn., is the only representative 
of this order in the collection. It is a weed of wide distribution. 


CoRRIGIOLA DRYMARIOIDES, Bak. fil., sp. nov. 

Herba humilis, repens, caulibus elongatis viridibus glabris; stipulis ovatis 
vel subovatis scariosis ; foliis viridibus sessilibus vel subsessilibus ovatis vel 
oblongo-ovatis basi rotundatis vel late cuneatis apice acutis seepissime alternis 
rarissime oppositis quam internodiis seepissime brevioribus rarius longioribus 
margine integris ; floribus parvulis in cymas axillares et pedunculatas dis- 
positis bracteatis eymis quam foliis longioribus ; calyce alte quinquepartito 
calycis segmentis obtusis medio viridibus marginibus membranaceis ; petalis 
5 quam calycis segmentis paullo brevioribus ; staminibus 5 ; ovario ovoideo : 
stylo brevissimo 2-partito segmentis recurvis ; ovula funiculo filiformi orto 
e basi suspensa ; fructu subgloboso calycis segmentis incluso ; seminibus 
avoideo-globosis. 

Hab. Oa ae Mountains at 7000 ft. ; in fl. & fr. Sept. 3 n. 2159. A 
trailing herb common among the cra 

Caules debiles, usque ad 35 cm. bie Internodia 5-18 mm. longa. 
Stipule 1°5-2°5 mm. long. Folia 7-12 mm. longa, 5-9 mm. lata. Bractese 
circa 1:5 mm. longe. Calycis segmenta circ. 2mm. longa. Capsula circiter 
1°5 mm. diam. 

The sessile or subsessile ovate leaves and the comparatively few-flowered 
axillary cymes at once distinguish this from the only other African species. 


PHYTOLACCACEAE. 


Puyronacea DopEcANDRA, L’ [érit. Stirp. Nov. 143. 

Mt. Maruma, 3500 ft.; Lusitu River at about 3000 ft.; in fl & fr. Sept. 
Oct.; nn. 2116, 2117, 2118. 

Distrib. Tropical and South Africa, Madagascar. 
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AMARANTACEAA. 


The following common weeds do not require localisation, viz. : AGrva 
lanata, Juss., and Achyranthes aspera, Linn. 


CELOSIA TRIGYNA, Linn. Mant. 212. 

Chipete forest patch ; 3800 ft., Upper Buzi river at 3000 ft.; Madanda 
forests at about 400 ft.; in fl. April, May ; nn. 507, 1514, 1517. 

Distrib. Tropical Africa, Madagasear, Arabia. 


AMARANTHUS GRECIZANS, Linn. Sp. Pl. 990. 

Near Chirinda, 3800 ft.; in fl. May ; n. 463. 

Distrib. Eritrea to Angola and Zambesia. 

CYATHULA PROSTRATA, Blume, Bijdr. 549. 

Chirinda Forest, 3700-4000 ft. ; in fl. April, May ; nn. 269 a, 340. 
Distrib. Liberia and Uganda to Angola and Congo Free State. 


PsILOTRICHUM CONCINNUM, Bak. in Kew Bull. 1897, 279. 
Madanda forests at about 400 ft, ; in fl. Dec. ; n. 1520. 
Distrib. Nyasaland. 


P. cracitentumM, C. B. Clarke in Fl. Trop. Afr. vi. Sect. 1, 59. 


Umvumvumvu River, 400 ft.; Northern Melsetter, 5000-6000 ft. ; in fl. 
April, Oct. ; nn. 777, 6640. 
Instrib. Angola to Zambesia. 


ACHYRANTHES BIDENTATA, Blume, Bijdr. 545. 
Chirinda Forest, 3700-4000 ft. ; in A. June; n. 1510. 


Distrib. Cameroons to Angola and Nyasaland. 


CHENOPODIACEA. 


Chenopodium album, Linn., is a cosmopolitan weed, and C. ambrosioides, 
Linn., a weed of the tropics and the warm temperate zones. 


CHENOPopIUM ScHRADERIANUM, Rem. § Schult. Syst. Veg. vi. 260. 
Melsetter, 6000 ft. ; in fl. April; n. 1507. 


Distrib. Tropical and South Africa and America. 


POLYGONACEA, 


PoLYGONUM SERRULATUM, Lag. Gen. § Sp. Pl. 14. 


Inyamadzi Valley, 2500 ft.; Lower Umswirizwi River, 1000 ft. ;-in fl. 
Sept., Nov. ; nn. 1513, 1515, 
Istrib. Tropical Africa, 
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PoLyconum LANIGERUM, R. Br. Prod. 419; var. y. AFRICANUM, Meissn. 
in DC, Prod. xiv. 117. 

Umtifu River, Lower Buzi, 500 ft.; in fl. Jan.; n. 1511. 

Nstrib. (of species). Tropical and South Africa, East Indies, Tropical 
Australia. 


P. acuminatum, H. B. K. Nov. Gen. & Sp. Pl. ii. 178. 

Upper Buzi, 3000 ft. ; Chirinda Forest, 3700-4000 ft.; in fl. June, Dee. ; 
mn. 356,-1512. 

Distrib, Tropical and South Africa, Tropical America, 


RuMEx apyssinicus, Jacq. Hort. Vind. iii. 48. 
Melsetter, 6000 ft. ; in fl. April; n. 1506. 
Distrib. Tropical Africa. 


PODOSTEMACE. 


HyprosTACHYS POLYMORPHA, Klotzsch in Peters Mossamb. Bot. 506. 
Mangezi River, Northern Melsetter, at 4000 ft. ; n. 818. 
Distrib. Zambesia, Nyasaland. 


ARISTOLOCHIACE A. 


ARISTOLOCHTA PETERSIANA, Klotzsch in Monatsber. Akad. Berlin, 1859, 599. 


Beira beach ; in fl. Dec. ; n. 1768. 
Distrib. Nyasaland, Zambesia, Northern Transvaal. 


PIPERACEZ. 


PIPER CAPENSE, Linn. jil. Suppl. 90. 
Chirinda Forest, 3700-4000 ft.; Mt. Pene Forest at 6500 ft.; in fl. June ; 


nn, 66, 1097. 
Distrib. Tropical and South Africa. 
A straggling shrub 6-9 feet high, very plentiful in some parts of ‘the 


forest. 
PEPEROMIA REFLEXA, A. Dietr. in Sp. Pl. i. 1. 180. 
Chipete, 3800 ft.; in fl. May ; n. 4264, 
Distrib. Tropies and subtropics of both hemispheres. 
P. mascoarena, C. DC. in Journ. Bot. iv. (1866) 135. 


Chipete forest patch, 3800 ft. ; in fl. May ; n. 426. 
Distrib. East Tropical and South Africa, Madagascar. 
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MONIMIACE 4. 


XyMAxos monospora, Baill. in Bull. Soc. Linn. Paris, i. (1887) 650. 

Chirinda Forest, 3700-4000 ft.; Chimanimani Mts. at 7000 ft.; in fl. 
June, Sept.; nn. 663, 1112. 

Distrib. Tropical Hast Africa, South Africa. 


LAURINE. 


Cassytha jfiliformis, Linn., a parasite of wide distribution throughout the 
tropics, is the only representative of this order in the collection. 


PROTEACE. 


PROTEA MADIENSIS, Oliver in Trans. Linn. Soc. xxix. (1875) 143. 

Melsetter at 6000 ft.; Chimanimani Mts. at 7000 ft.; in fl. Sept., Oct. ; 
nn. 629, 6097. 

Distrib. Uganda to Rhodesia. 


Chindao name, “ Chirapadzungu” ; “ Sugar-bush ” of settlers. 


P. vHEHENSIS, Mngl, Bot. Jahrb. xxviii. (1900) 380. 

Near Chirinda, 3800 ft. ; in fl. Feb. ; n. 190. 

Distrib. German Hast Africa. 

Chindao name, “ Chirapadzungu” ; “‘Sugar-bush” of settlers. A shrub 
with white flowers common in the short open veld. Flowers particularly 
attractive to Cinnyris kirkii. The woody base remaining after the falling of 
the seeds is made by the natives into a button, polished and worn round the 
neck. 


PROTEA SWYNNERTONH, S. Moore, sp. nov. 

Frutex magnus ramis validis pilosis ultimis crebro foliosis dense piloso- 
pubescentibus, foliis sessilibus late oblongis angusteve oblongo-obovatis 
obtusissimis basin versus sensim angustatis basi ipsa subrotundatis levissime 
amplexicaulibus pergamaceis utrobique dense appresse piloso-pubescentibus, 
capitulis pro rata parvis ternis sessilibus campanulatis, involucri circa 7-serialis 
bracteis exterioribus intermediisque gradatim accrescentibus late ovatis obtusis 
vel obtusissimis coriaceis paucis intimis longioribus spathulato-oblongis 
obtusissimis coriaceo-scariosis bracteis omnibus dorso appresse pubescenti- 
velutinis, floribus ex involucro breviter eminentibus extus dense ferrugineo- 
villosis dilute puniceis labio inferiore anguste cymbiformi apice trifido quam 
superius plane majore, antheris subsessilibus anguste linearibus appendice 
brevi obtusa crassiuscula onustis, ovario longe ferrugineo-setoso-villoso, stylo. 
exserto superne attenuato crassiusculo glabro. 


Hab. Common on grassy mountains about Melsetter at 6000 ft.; in fl. 
April; n. 1411. 
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Rami vetustiores foliis jam orbi 15 mm. diam., quam juniores duplo 
erassiores, cortice fragili griseo-cinereo obducti. Folia modice circa 12 x 4em. 
(prope basin 1°5 em. lat.), in sicco griseo-brunnea ; cost laterales utrinque 
circa 12, ascendentes, recte, raro leviter arcuate, pagina inferiore szepe et 
pagina superiore satis perspicue ; reticulum laxum; glandule: immerse: 
erebree. Capitula circa 4°56 em. Involueri bractez exteriores 5-S mm. 
long., intermedize 10-30 mm., intime: 40 mm. vel paullo ultra, bracteze omnes 
in sicco castanee. Perianthium wegre 40 mm. long. ; labium inferius juxta 
basin 5 mm. lat., ad medium 1 mm., hujus lobi laterales 2 mm. long., lobus 
intermedius angustus, acutus, 1°2 mm. long. Filamenta circa 0°5 mm. long. ; 
antherze puberule, 6°5 mm. long. Ovarium anguste ovoideo-oblongum, 
22 mm. long. ; stylus aliquanto complanatus, 4 em. long. 

Judging from the figure and description this seems to be near P. Goetzeana, 
Engl., which, among other features, has acute leaves, somewhat different 
involucral bracts, and smaller white flowers. 


Lxucospermum saxosum, S. Aloore, sp. nov. 

Frutex ramis validis piloso-villosulis demum glabris copiose foliosis, foliis 
sessilibus lineari-lanceolatis vel spathulato-oblongis basin versus sensim 
attenuatis apice seepissime 3—5-dentatis rarius 3-lobis rigide coriaceis utrinque 
cito basi piloso-villosula exempta glabris, capitulis mediocribus breviter 
pedunculatis terminalibus solitariis vel perpaucis aggregatis subglobosis, 
pedunculis dense sericeis squamis parvis onustis, imvolucri campanulati 
bracteis parvis deltoideo-triangularibus acutis vel caudati-acuminatis extus 
sericeo-villosulis, receptaculo elevato, floribus longe exsertis extus sericeo- 
villosis rubris perianthii segmentis omnibus cohzerentibus linearibus apicem 
versus recurvis tandem inter se basi breviter connatis, antheris sessilibus. 
oblongis apice mucronulatis, ovario oblongo basi villoso, stylo elongato 
crassiusculo superne attenuato, stigmate terminali conico sulcato. 

Hab. In crags of the Chimanimani Mountains at 7000 ft.; in fl. Sept. ; 
n. 652. 

Folia yulgo 5-6-5 em. long. (raro 7 cm.), 1-1°5 em. lat. (raro 17 em.), in 
sicco griseola, evanide vel subevanide costata. Capitula pansa (floribus 
inclusis) circa 2°5 x 3°5 cm. Pedunculi circa 1 em. long., hujus squame 
2-5-3 mm. long. Involucri bractez exteriores verisimiliter persistentes, 3 mm. 
long., interiores 4 mm., omnes coriacese, hee subrhombice. Perianthium 
2:5 em. long., segmenta basi 1*5-2- mm. lat., sub apice 1 mm., ipso apice 
15 mm. Anthere 2 mm. long. Ovarium 2 mm. long. Ovulum juxta 
medium loculi afixum. Stylus paullo ultra 3 cm. long., stigma vix 2 mm, 

Closely allied to L. attenuatum, R. Br. ; differing from it chiefly in the 
smaller bracts of the involucre, the coherence of the fourth segment of the 
perianth with the rest so as to form a single lip, and the shorter style. The 
red colour of the flower is also worthy of mention. 

No species of Leucospermum has so far been recorded as tropical. 
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Faurea spectosa, Welw. in Trans. Linn. Soe. xxvii. (1869) 63. 
Melsetter 6000 ft.; in fl. Sept., Oct.; nn. 625, 626. 

Distrib. Usambara to Angola ; also in Northern Transvaal. 
Flowers very attractive to sunbirds, especially Nectarinia arture. 


F. satiena, Harv. in Hook. Lond. Journ. Bot. vi. (1847) 373. 

Near Chinde at 3500 ft.; Chimanimani Mts. at 7000 ft. ; in fl. Sept., Nov., 
Dee.; nn. 42, 42 a, 1796. 

Distrib. South Africa to Angola and Rhodesia. 

Chindao name, “ Gurahorgwe” (“ Boeken-hout” of local Dutch). One of 
the largest trees of the open woods. Timber easily worked and durable. 
Wood used by natives in charcoal-making, also for doors and the floors of 
their raised huts. 


F. racemosa, Farmar in Kew Bull. 1908, 58. 

Chimanimani Mts. at 7000 ft.; Mt. Pene at 7000 ft.; in fl. Sept., Oct. ; 
nn. 639, 6096. 

Distrib. Nyasaland. 

A large tree up to 70 feet high. 


THY MELAACEZ. 


Gnipia Bucuananl, Gilg, in Engl. Bot. Jahrb. xix. (1894) 261. 
Nyahodi River at 5000 ft. ; in fl. Sept., Oct. ; nn. 1834, 6136. 
Mstrib. South-East tropical Africa. 


Gwipra ($ Eugnidia) puyLuopinra, S. Moore, sp. nov. 

Suffrutex spithameus sparsim ramosus caule erecto tenui fere a basi folioso 
glabro, foliis sessilibus sparsis casu solummodo oppositis anguste vel an- 
gustissime oblongo-lanceolatis acutis vel breviter acuminatis plane evanideve 
irinervibus coriaceo-membranaceis glabris, capitulis terminalibus  solitariis 
pedunculatis circa 10-floris hujus foliis involucralibus circa 5 quam reliqua 
brevioribus ovatis acuminatis scariosis brunneis margine ciliatis ceteroquin 
glabris puberulisve, floribus tetrameris, perianthiis ex involucro eminentibus 
extus subtiliter sericeo-pubescentibus intus glabris horum tubo superne leviter 
amplificato quam lobi quadrato-oblongi obtusissimi 5-plo longiore, staminibus 
inclusis omnibus fertilibus, faucis squamis 4 brevibus filiformibus glabris, 
ovario oblongo ut stylus gracillimus duplo longior glabro. 

flab. Melsetter, 6000 ft.; in fl. April ; n. 1833. 

Folia 12-18 mm. long., 2-3 mm. lat., basin versus leviter angustata, in 
sicco griseolo-viridia. Pedunculus + 1 em. long., sub capitulo aliquantulum 
incrassatus, Capitula pansa circa 7 mm. diam. Folia involueralia 5 mm. 
long., juxta basin 2-3 mm. lat. Perianthii flavi pars decidua 9 mm. long. ; 
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tubus 7 mm. long., inferne 1 mm. lat., superne 1°5-1:75 mm.; lobi 2 mm. 
long. ; pars persistens 3 mm. long. Faucis squame cirea 0:75 mm. long., 
levissime clavellate, crassiuscule. Anthere oblonge, squamis eequilongee. 
Ovarium 1:25 mm., stylus 2°5 mm. long. 

As regards foliage this is homoplastic with G@. apiculata, Gilg, a much taller 
freely branching plant with larger sessile heads and a different involucre. 


LASIOsIPHON RoRIDUS, S. Moore, sp. nov. 

Suffrutex caule erecto parum ramoso villoso, foliis sessilibus plus minus 
imbricatis oblongis vel anguste oblongo-ovatis obtusis utrinque dilute fulvo- 

illosis, capitulis terminalibus solitariis plurifloris pedunculis elongatis fulvide 
hirsuto-tomentosis suffultis, foliis involucralibus ceteris similibus nisi minoribus, 
floribus 5-meris, perianthii exserti parte persistente dense villosa parti deciduz 
extus tomentosee intus glabree circiter sequilonga lobis anguste obovato-oblongis 
obtusissimis quam tubus multo brevioribus, staminibus superioribus breviter 
exsertis, faucis squamis perspicuis ovatis retusis vel bifidis, ovario ovoideo- 
oblongo villoso, stylo incluso glabro. 

Hab. Melsetter at 6000 ft.; in fl. Oct. ; n. 6134. 

Planta paullo ultraspithamea. Folia vulgo 2-3 em. long., 6-10 mm. lat., in 
sicco tandem brunneo-castanea pilis longis dilute fulvis copiose obsita. 
Peduneuli 10-15: em. long., ipso sub capitulo incrassati. Folia involucralia 
cirea 133 mm. Perianthii pars persistens superne angustata, 7°5 mm. 
long.; pars decidua cylindrica, 8 mm. long.; lobi 3x2 mm. Antherz 
oblong, 1:°3 mm. long. Squamz glabra fere 1°5 mm. long. Ovarium vix 
2 mm. long., stylus circa 5 mm. 

This differs from L. Hoepfnerianus, Vatke, chiefly in the villous indumentum, 
the longer peduncles, longer persistent part of the perianth, and the larger 
scales in the throat. 

The flowers are dull yellow. The plant grows in masses on the higher 
slopes, its hairy leaves holding the dew till quite late in the day, like a sponge 
full of water. 


L. Krausst, Meissn. in DC. Prod. xiv. 596. 
Mt. Pene, 6500-7000 ft.; in fl. Sept. ; n. 1787. 
Distrib. Tropical and South Africa. 


SYNAPTOLEPIS ALTERNIFOLIA, Oliver in Hook. Ic. Pl. t. 1194. 
Kurumadzi River, Jihu, 2000 ft.; in fl. Nov.; n. 1785, 
Distrib. Nyasaland. 


S. tonerriora, Gilg in Engl. Bot. Jahrb. xix. (1894) 276. 
Near Chirinda 3500 ft. ; in fl. Oct. ; n. 188. 
Distrib. Mozambique. 
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PeppicA DreGeEt, Meissn. in DC. Prod. xiv. 528. 
Chipete forest patch; Mt. Pene at 6500 ft.; in fl. Jan.; nn. 123, 1234. 
Distrib. Natal. 


LORANTHACE. (T. A. Spracve.) 


Lorantuus Drecet, Eckl. § Zey. Enum. 358 ; forma oprusiroLia, Engl. in 
Bot. Jahrb. xx. (1894) 105. Beira beach; in fl. Dec. ; n. 1082. 
Distrib. (of variety). East tropical Africa. 


L. BULAWAYENSIS, Lngl. in Engl. Bot. Jahrb. xl. (1908) 536. 
Umvumvumvu River at 4000 ft. ; in fl. Oct. ; n. 6001. 
Distrib. Rhodesia. 


Lorantuvus (§ Ischnanthus) SwYNNERTONIL, Sprague, sp. nov. 

Ramulis etiam juvenilibus glabris, foliis oppositis petiolatis ovatis acute 
acuminatis basi obtusis vel rotundatis coriaceis glabris opacis margine 
exsiccando leviter crispatis nervis utrinque prominulis lateralibus utroque 
latere 4-6 obliquis vel patulis, umbellis axillaribus solitariis 8—13-floris, 
bracteis e basi patelliformi breviter ovatis vel oblongis apice rotundatis vel 
emarginatis ciliolatis dorso late umbonatis, calyce ascendente leviter lobato 
sparse ciliolato, corolle tubi parte basali oblongo-ellipsoidea lobis leviter 
reflexis a basi ad medium sensim angustatis deinde spathulato-ampliatis, 
filamentorum parte adnata densissime glandulosa parte libera ultra insertionem 
dentis producta dente anguste triangulari acuto, antheris oblongo-linearibus 
apice minute bicuspidatis, disco breviter lobato, bacca anguste obovoidea,. 

Hab. Chirinda Forest, 3700-4000 ft., parasitic on Vernonia podocoma, 
Sch. Bip. ; in fl. Dec. ; n. 141. 

Internodia ramulorum 2-3°5 em. long. Foliorum lamina 5:5-9 em. long., 
2°5-4 cm. lat. ; petiolus 6-8 mm. long. Pedunculus 3-10 mm. long. ; 
pedicelli 6-8 mm. long. Bractea postice 1°5 mm. long., antice circiter 0'4 mm. 
Receptaculum 1°5 mm. long. Calyx 1°3 mm. long. Corolla in toto 2 em. 
long.; tubi pars basalis 4-45 mm. long.; lobi 11 mm. long., superne 
J-1°3 mm. lat. Filamenta 1 mm. ‘supra basin corolle loborum inserta, 
5-6 mm. long. Antherze 2-3 mm. long. Discus 0°5 mm. altus. Bacca 
5-6 mm. long. 

L. Swynnertonit may be distinguished from the other species of the section 
Ischnanthus by the very densely glandular adnate part of the filaments and 
the production of the filament beyond the insertion of the tooth. 


SANTALACHA. 


THestuM GRACILE, A, W. Hill in Kew Bull. 1910, 185. 


A common herb in the Umswirizwi Flats, 1100 ft. ; in fl. Nov.; n. 310. 
Distrib. Rhodesia. 
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THESIUM SCABRIDULUM, A. W. Hill, sp. nov. 

Species foliis scabridulis stylo elongato distincta, 7. nigricanti, Rendle, 
similis. 

Suffrutex 30 cm. altus ; caules inferiores patentes, superiores plusminusve 
erecti, suleati, scabriduli. Folia in caulis parte inferiore distantia, 0°-9-1°3 em. 
longa, in parte superiore numerosa, 0°7-1 em. longa, lineari-lanceolata, acuta, 
earinata, scabridula. Inflorescentia racemosa. Flores singuli in axillis 
bractearum dispositi ; bracteze foliose, pedicellis ex parte adnate, circiter 
7mm. long ; bracteolee 2, floribus zquilongze vel paullo longiores. Peri- 
anthium 3:5 mm. longum, glabrum; segmentis 1:5 mm. longis, anguste 
ovato-lanceolatis, paullo cucullatis, marginibus sinuoso-undulatis, inflexis. 
Filamenta 0°5 mm. longa; anthere 0-5 mm. Jonge. Stylus antheras 
superans, 1:5 mm. longus. Fructus immaturus ovoideus, reticulationibus 
inconspiculs. 

Hab. Melsetter at 6000 ft.; in fl. & fr. Sept.; n. 2124. 

A large straggling herb with small yellowish flowers. 


Osyris aBysstnica, Hochst. in Flora, xxiv. (1841) Jntell. 22. 

Melsetter 6000 ft., Northern Melsetter at 5000-6000 ft.; in fl. Sept., in 
fr. Oct. ; nn. 622, 6102. 

Distrib. Tropical Africa. 


This shrub is much used in tanning. 


EUPHORBIACEZ. 
Eupsorsra Scuimpertana, Hochst. ex A. Rich. Tent. Fl. Abyss. ii. 242. 
Outskirts of Chirinda, 3700-4000 ft. ; n. 1531. 
Distrib. Kast tropical Africa: also in Arabia. 


E. Sonrmmpertana, Hochst., var. BucHanant, N. £. Br. in Engl. Bot. 
Jahrb. xxviii. (1899) 27. 

E. Buchanani, Pax. 

Chirinda Forest outskirts 3800 ft.; Inyamadzi Valley 2500 ft. ; in fl. 
Sept., Oct.; nn. 238, 1532. ) 

BE. cyparissoiweEs, Pax in Engl. Bot. Jahrb. xix. (1895) 123. 

Northern Melsetter, 5000-6000 ft.; in fl. & fr. Oct. ; n. 6217. 

Distrib. Hast tropical Africa. 

E. CYPARISSOIDES, Paz, var. 

Melsetter 6000 ft.; hills near Haroni River, 5500 ft.; Inyamadzi Valley, 
2500 ft. ; in fl. Sept., Oct. ; nn. 1529, 1533, 6043, 6044. 

BH. pepauperata, Hochst. ex A. Rich. Tent. Fl. Abyss. ii. 241. 

Hills near Haroni River, 5500 ft.; Mt. Pene, 7000 ft. ; in fl. Sept., Oct.; 


nn. 1528, 6041. 
Distrib. East tropical Africa. 
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The specimens agree with those from Mt. Milanji collected by Whyte which 
serve as the type of my Z. shirensis: the bracts of this are suborbicular and 
quite blunt, and so markedly different from those of typical EL, depauperata, 
which are acute and mucronulate. [ EB. G. B.] 


Eurnorsra Wuyteana, Bak. fil. in Trans. Linn. Soc. ser. 2, Bot. iv. 
(1894) 39. 

Chimanimani Mts. at 7000 ft. ; in fl. Sept. ; n. 1526. 

Distrib. Nyasaland. 


KE. MATABELENSIS, Pax ex Zahlbr. in Ann. Hofmus. Wien, xv. (1900) 50. 

Near Chirinda, 3500 ft.; South Umtali district, Melsetter Road; in fl. Oct. ; 
mnie 691; GOL 

Distrib. Hast tropical Africa. 


Chindao name, “ Urimbo.”? Latex used as birdlime. 


SYNADENIUM GAZENSE, WV. 1. Brown, sp. nov. 

Folia 12-15 em. longa, 3°5-5°5 cm. lata, breviter petiolata, longe cuneato- 
obovata, obtusa, supra pubescentia, subtus glabra. Cymze 11-14 em. longe, 
5 em. diam., umbellatim ramosz, ramis fureatis pubescentibus. Involucrum 
6-8 mm. diam. 

Chipetzana River at 3000 ft. ; in fl. April ; no. 1505. 

This species very closely resembles S. Grantiz, Oliver, but is at once 
distinguished by the short pubescence on the upper surface of the leaves and 
by the peduncle of the cyme umbellately dividing into 3 or 4 once-forked 
branches, not repeatedly forked as in S. Granta. Mr. Swynnerton notes that 
it is a large shrub with milky latex and light green honey disks (involucral 
glands), and light yellow anthers. All the involucres on the specimen are 


male. — LN. E. Br.] 


Brivevta arrovirivis, Mill. Arg. in Journ. Bot. ii. (1864) 327. 

Chipete forest patch, 3800 ft.; in fr. April ; n. 535. 

Distrib. Angola. 

A large tree with straight trunk, smooth bark and dark-hearted wood. 
Fruits larger than those of type (8 x 7 mm.) and not narrowed above. When 
flowers come to hand, this may perhaps prove a new species. 


B. micrantua, Baill. Adansonia, ili. (1862-63) 164. 

Lower Umswirizwi River, 1000 ft.; near Chirinda, 3500 ft. ; in fl, Nov. : 
nn, 46, 536. 

Distrib. Tropical Africa, Natal. 

Chindao name, “Mushungunu.” A small to medium-sized tree, 30 
(occasionally 40) feet high, Timber white and exceedingly durable: it 
makes excellent yokes for oxen. Pounded to a fine paste, the bark is 
smeared by the natives over their doors and baskets to stop cracks, 
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BRIDELIA CATHARTICA, Bertol. Ill. Pl. Mozamb. Diss. iv. 16, t. 6. 
Beira beach ; in fl. Dec. ; n. 538. 
Distrib, Hastern tropical Africa. 


B, Niepenzut, Gehrm. in Engl. Bot. Jahrb. xli. (1908) Beibl. 95, 36. 
Umvumyumyu River at 2000 ft. ; in fl. & fr. April; n. 1736. 
Distrib. Tropical East Africa. 


CLEISTANTHUs aPperatus, S. Moore, sp. nov. 

Arbuscula ramulis ultimis gracilibus aliquanto anfractuosis pendentibus 
fulvo-sericeo-pubescentibus, foliis brevipetiolatis oblongo-lanceolatis superne 
caudato-attenuatis apice obtusis ipso mucronulatis basi obtusis leviterve 
rotundatis papyraceis deinde tenuiter coriaceis margine sparsim ciliata 
necnon nervis puberulis exemptis utrobique glabris, stipulis perspicuis lineari- 
lanceolatis longe acuminatis fulvo-sericeis diutule persistentibus, floribus 
masculis in axillis ramulorum brevium fertilium fulvo-sericeorum solitariis. 
binisve, bracteis parvulis subulatis fugaceis, sepalis inter se seepe inzequalibus 
oblongis oblanceolatisve obtusiusculis extus dense fulvo-sericeis, petalis 0, 
disco prominente, antheris ovato-oblongis obtusis quam filamenta suffulcientia 
longioribus. 

Hab. Zona River, Jihu, 2300 ft. ; in fl. Nov. ; n. 150. 

Folia solemniter 6-8 em. long., 1°7—2°5 cm. lat., in sicco subcastanea vel 
brunneo-viridia ; coste ordinis secundi utrinque 5-7, valde arcuate, a 
margine satis distantes ; reticulum mediocriter densum, utrinsecus sat 
prominens ; petioli circa 5 mm. long., fulvo-sericei. Stipulee 7-9 mm. long. 
Ramuli fertiles cirea 1 cm. long. Bractez 1 mm. vix eequantes ; pedicelli 
circa 2 mm. long. Sepala 4 mm. long., filamenta 1 mm., anthere vix 2mm. 

Near to C. angolensis, Miill. Arg., for which it might almost be taken. 
This has, however, coarser branchlets devoid of fulvous silky pubescence, 
more markedly coriaceous leaves, longer flowering branchlets, and some- 
what larger male flowers provided with small petals. 

Owing to insufficient material, I am unable fully to describe the female 
flower. The ovary is subglobose, densely covered with tawny hairs and 
2 mm. in length. 


Payiiantuus (§ Menarda) Gramintcona, Hutch., sp, nov. 

Planta herbacea, dioica, glabra, inferne lignescens, superne ramosa, ramulis 
ascendentibus gracilibus dense foliosis, foliis imbricatis brevipetiolatis oblongo- 
ellipticis ovatis obtusis seepe minute mucronulatis basi rotundatis firme 
membranaceis pagine inferioris pallidis, stipulis parvulis subulatis integris 
basi haud productis ascendentibus, floribus masculis solummodo obviis in 
axillis vulgo 2—4-nis pedunculis quam folia plane brevioribus insidentibus, 
sepalis 5 late obovatis obtusissimis, glandulis alternisepalis 5 suborbicularibus 
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perspicuis inter se liberis incrassatis, staminibus 5 filamentis solummodo basi 
‘connatis antherarum rimis horizontalibus. 

Hab. Near Chirinda, 3800 ft. ; in fl. Feb. ; n. 261. 

Folia vulgo circa 7 x 4:mm., margine plana; petioli0°5 mm. long. Stipulee 
1 mm. eequans, superne tandem recurvi. Pedicelli 2-3 mm. long. Sepala 
1:5x1:2 mm. Glandule 0-4 mm. diam. Filamenta 0°5 mm. long., antheree 
‘0-2 mmm. 

Remarkably like P. rotundifolius, Mill. Arg., but the affinity is with 
P. pentandrus, Mill. Arg. and itsallies. It can be distinguished at once from 
P. pentandrus by the dicecism and the shorter, differently shaped, reticulate 


leaves. [J. H.] 


PHYLLANTHUS MADERASPATENSIS, Linn. Sp. Pl. 982. 

Near Chirinda, 3500 ft.; Lower Buzi River, 0-400 ft. ; in fl. Feb., Dec.; 
Min. ooo, Lozi. 

Distrib. Tropical Africa and Natal, &e. Also from Arabia to East Indies 
and Tropical Australia. 


P. macraNntTHts, Pax in Hngl. Bot. Jahrb. xix. (1894) 77. 
Madanda forests at about 400 ft. ; in fl. Dec.; nn. 1756, 1757. 
Distrib. Mozambique. 


P. myrvraceus, Sond. in Linnwa, xxiii. (1850) 134. 

Mt. Pene, 6500-7000 ft.; Chimanimani Mts. at 7000 ft. ; in fl. & fr. Sept., 
et. nhs 1022, 15236155. 

Distrib. South Africa. 


P. piscoipEus, Mull. Arg. in Linnea, xxxii. (1863) 51. 
Madanda forests at about 400 ft. ; in fr. Dee. ; nn. 1504, 1749. 
Distrib. Tropical Africa. 


Paytiantuus (§ Euphyllanthus) Hurcarnsonianus, S. Moore, sp. nov. 

Frutex parvus, copiose ramosus, ramulis tenuibus frequenter foliosis sub- 
teretibus glabris, foliis parvis alternis distichis ovato-oblongis basi apiceque 
obtusis vel obtusissimis crassiusculis in sicco pagina superiore olivaceis pagina 
inferiore glaucis petiolis manifestis etsi brevibus fultis, stipulis cito reflexis 
subulatis acuminatis basi nequaquam productis integris scariosis, floribus 
monoicis ex axillis ramulorum superioribus solitatim ortis pedicellatis, florum 
masculorum sepalis 5 obovatis obtusissimis cum totidem glandulis suborbicu- 
laribus crassiusculis inter se liberis alternantibus, staminibus 2 filamentis in 
‘columnam tenuem alte connatis antheris rimis subobliquis dehiscentibus, 
florum femineorum sepalis iis masculorum similibus nisi majoribus, horum 
glandulis in annulum connatis, stylis abbreviatis bipartitis. 

flab. Chimanimani Mountains at 7000 ft. ; in fl. & fr. Sept. ;.n. 1524. 

Folia solemniter 6-8 mm. long., 3-4 mm. lat., margine aliquantulum 


= 
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revoluta ; petioli tenues, summum 1 mm. long. Stipule 1-2 mm. long., 
rubescentes, ramulorum maxime juvenilium approximate optime aspectabiles. 
Pedicelli vulgo 2-3 mm. long. Florum masculorum sepala egre 2 mm. long., 
albicantes. Glandule 0°25 mm. diam. Columna staminea 1 mm. alt. ; 
anthers fere 0°5 mm. long. Florum femineorum sepala 4 mm. long., sub 
fructu adusque 5 mm, aucta. Ovarium 2°5x3 mm. Styli ramorum crura 
0°5 mm. long. Capsula in coccos 3 siccos bivalves 3 mm. long. dehiscens. 
Semina triangularia, dorso convexa ubi striata eleganterque insculpta, 
brunnea, 2°5 mm. long. 

Known among allied species by the leaves, the glands of the flowers, the 
two stamens with the filaments united throughout and the anthers opening 
subobliquely. This plant seems to have a strong tendency to dicecism, only 
one of the specimens bearing flowers of both sexes. It is named in compliment 
to Mr. Hutchinson, of the Kew Herbarium, who has lately been studying the 
African species of Piglistios and allied genera, and has kindly helped me in 
naming those of the present collection. 

Mr. Swynnerton notes this as being common in the forest undergrowth. 


PSEUDOLACHNOSTYLIS DEKINDTI, Pax in Engl. Bot. Jahrb. xxviii. (1899) 
20 (ex descript.). 

Lower Umswirizwi River, 1000 ft. ; in fl. Nov.; n. 151. 

Distrib. Angola. 

A small tree with spreading crown. 

As Mr. Hutchinson pointed out, the specimens agree with Baum 154, 
named (Kunene-Samb. Exped. 285) P. maprouneefolia, Pax, apparently by 
an oversight, for that answers much better the description of P. Dekindtii, 
Pax. 


P. MAPROUNEZFOLIA, Paw in Engl. Bot. Jahrb, xxviii. (1899) 20. 
Umvumvumvu River at 4000 ft. ; in fr. April; n. 2128. 
Distrib. Hast and South tropical Africa. 


FLuEGGEA microcaRPA, Blume, Bijdr. 580. 

Umswirizwi River, 1000 ft. ; Chibabava, Lower Buzi, 400 ft. ; Sabi River 
at about 1000 ft.; Umtefu River, Lower Buzi, 500 ft. ; in fl. & fr. Nov. ; 
noe 1727, 1728, 1729, 1730, 1911. 

Distrib. Tropies of the Old World. 

Chindao name, “ Umsosoti.’’ Fruits edible. 


Uapaca’sansiBARIca, Pax in Engl. Bot. Jahrb. xxxiv. (1904) 370. 
Open woods near Chirinda, 3800 ft. ; in fl. Jan., April ; nn. 155, 6513. 
, Distrib. Kast tropical Africa. 
Chindao name, “‘ Mutongoro.” 
LINN. JOURN.—BOTANY, VOL. XL. ra) 
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Uapaca Krrxiana, Mill. Arg. in Flora, xlvii. (1864) 517. 

Near Chirinda, 3500 ft. ; in fl. Jan.; n. 49. 

Distrib. Nyasaland, Zambesia. 

A smallish tree of the open woods bearing a large 3-seeded edible fruit 
much relished by natives and all kinds of animals. 


ANTIDESMA MEMBRANACEUM, Mull. Arg. in Linnea, xxxiv. (1865-66) 68. 
Near Chirinda, 3500 ft. ; Chipetzana River at 3000 ft. ; Mt. Pene forest at 

6500 ft.; in fl. Sept., Dec., in fr. April ; nn. 169, 169 a, 631, 1111, 2011. 
Distrib. Tropical West Africa. 


Jhindao names, ‘‘ Murunga-munga” and “ Mushongo. 


Var. MOLLE, Mull. Arg. l. c. Chibabava, Lower Buzi, 400 ft.; in fl. Dec.; 
n. 1789. Same Chindao names to this as to the preceding. 


HyYMENOCARDIA ACIDA, Zul. in Ann. Sc. Nat. sér. 3, Bot. xv. (1851) 256. 
Chikore Hills, 3500 ft. ; in fl. Nov., in fr. March ; nn. 1214, 1519. 
Distrib. Tropical Africa. 


Croron (§ Eluteria) Swynnerronu, S. MJoore, sp. nov. 

Arbor dioica ramulis ultimis sat tenuibus szepius perspicue lenticelliferis, 
foliis petiolatis nunc late ovatis nunc ovatis nunc ovato-lanceolatis paullo infra 
apicem angustatis apice ipso obtusis basi late truncatis vel cuneatis margine 
undulatis integrisve 3-plinervibus pergamaceis utrinque sed preesertim pagina 
inferiore minutissime microscopice lepidotis, stipulis fugaceis ovatis obtusissimis 
subscariosis, racemis pedunculatis floribundis glabris masculis elongatis (folia 
excedentibus) femineis folia circiter eequantibus, utriusvis sexus floribus pro 
bractea 1 vel 2 pedicellatis, florum masculorum sepalis ovatis obtusis extus 
superne minute pubescentibus quam petala suborbicularia obtusissima paullulum 
brevioribus, receptaculo piloso, staminibus 7-8, florum femineorum sepalis 
brevibus triangularibus acutis pubescentibus, petalis sepala longe excedentibus 
suborbicularibus obtusissimis, ovario 3-loculari ovoideo fulvo-tomentoso, styli 
ramis semel dichotomis. ‘ 

Hab. Chirinda Forest, 3700-4000 ft.; in fl. Sept.—Dec., in fr. Jan. ; 
nn. 109, 109 a, 109 6, 109 ¢, 6519. 

Folia pleraque 6-10 x 3°5-7 cm. in sicco viridia vel viridi-brunnea, utrinque 
subevanide nitidula ; costee reticulumque pagina utravis prominule ; petioli 
1-2 em. long., glandulis carentes. Stipulze circa 3mm.long. Racemi masculi 
usque ad 20 em. long. ; bracteze ovate circa 2 mm., pedicelli 4 mm. long., 
glabri. Racemi feminei circa 7 cm. long., pedicelli 4-9 mm. long., pubescentes. 
Florum masculorum sepala 2 mm,; petala 2°5 mm. long.; florum femineoram 
sepala summum 1 mm. long. ; petala 4x3°75 mm. Ovarium 2 x1°5 mm, 
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cito ad 4x3 mm, auctum. Styli ramorum crura torta, 2mm. long. Capsula 
subglobosa, minute velutina, 13-15x11-14 mm. Semina punched cirea 
9x8 mm, 
Nearest C. Draconopsis, Miill. Arg., which has a stellate indumentum, 
differently shaped leaves, male flowers with 15 stamens and bilocular ovary. 
This is a large beech-like tree with a fluted trunk and a durable timber. 


Croton syivaticus, Hochst. in Flora, xxviii. (1845) 82 

Chirinda Forest, 3700-4000 ft. ; in fl. Nov.; n. 4. 

INstrib, South Africa. Not hitherto reported as tropical. 

Chindao name, “ Musuguta.” One of the largest forest trees with brittle 
branches liable to be blown off by the wind. The bark is pounded and thrown 
into pools to poison fish, also used pulped as a poultice in cases of colic. 


Croton (§ Eucroton, Eutropia) MapanpeENsis, 8. Moore, sp. nov. 

Fruticosus, inferne nudus, ramulis ultimis foliosis primo dense stellato- 
pubescentibus cite glabris, foliis petiolis quam lamina longe brevioribus apice 
glandulis 2 parvulis pedicellatis gaudientibus insidentibus ovatis vel oblongo- 
oyatis acutis breviterve acuminatis basi truncatis vel leviter cordatis 3-5- 
plinervibus membranaceis utrobique sed preecipue pagina inferiore stellato- 
puberulis, stipulis linearibus pubescentibus, racemis foliis seepissime brevioribus 
pedunculatis discontinuis paucifloris floribus 1-2 infimis femineis reliquis 
masculis omnibus 5-meris et pedicellatis et extus dense pubescentibus, bracteis 
oblongis exiguis, forum masculorum sepalis ovato-oblongis obtusis quam petala 
oblongo-obovata obtusissima paullulum brevioribus, receptaculo piloso, stamini- 
bus cirea 13, florum femineorum sepalis lanceolatis acutis, petalis 0, ovario 
subgloboso tomentoso, styli ramis brevibus semel dischtomis. 

Hab. Madanda forests at about 400 ft. ; in fl. Dee. ; nn. 1408, 1779. 

Folia solemniter 2°5—-4 cm. long. (exstant majora fere 6 cm. zequantia necnon 
minora 2 cm.), 1*8-2°8 (raro 3°5) cm. lat., in sicco utrinque dilute brunneo- 
viridia ; petioli 5-15 mm. long., dense pubescentes, Stipulee circa 2 mm. 
long. Racemi summum 3°5 cm. long., seepius vero breviores ; pedunculus 
5-15 mm. long., ut rhachis florigera pubescens. Pedicelli floram masculorum 
cirea 2 mm., florum femineorum circa 4 mm. long. Bractez circa 1 mm. 
long. Florum masculorum sepala 1°8 mm., petala 2 mm., filamenta 1°75 mm. 
long., puberula, anther 0°6 mm. long. Forum femineorum sepala sub flore 
2 mm. sub fructu maxime crudo 3 mm. long. Ovarium 21:75 mm. Styli 
ramuli circa 1°5 mm. long. 

Near C. rivularis, Miill. Arg., and C. angolensis, Miill. Arg. From the 
former it can be distinguished by the stipitate petiolar glands and the smaller 
female flowers with narrow calyx-lobes; the latter, of which the female 
flowers are unknown, besides probably being dicecious, has larger leaves more’ 


markedly cordate at the base and larger male flowers. be 
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Croron (§ Eucroton, Eutropia) GuBouea, S. Moore, sp. nov. 

Arbuscula monoica, ramulis pilis stellatis pubescentibus cito glabris, foliis 
ovatis vel ovato-oblongis acuminatis basi truncato-rotundatis 3—5-plinervibus 
margine serrato-crenatis tenuiter membranaceis supra mature glabr’s subtus 
intricate griseo-stellato-pubescentibus petiolis quam lamina plane brevioribus 
gracilibus pubescentibus mox glabrescentibus apice glandulis 2 pedicellatis 
preditis, stipulis linearibus subscariosis, racemis bisexualibus floribundis 
floribus 5-meris continuis inferioribus femineis masculis intermixtis superioribus 
masculis omnibus pedicellatis, florum masculorum sepalis late ovatis obtusis 
margine ciliatis, petalis late oblongis obtusis sepala paullo excedentibus, 
staminibus 16-20, receptaculo villosulo, florum femineorum sepalis obovatis 
obtusissimis margine ciliolatis leviter crassiusculis, petalis 0, ovario subgloboso 
dense tomentoso, stylis bis dichotomis, capsula late obovoidea 2-loculari pilis 
stellatis perspicuis plus minus sparsim obsita. 

Fab. Lower Umswirizwi River and Sabi River at 1000 ft.; Chibabava, 
Lower Buzi, at 400 ft.; in fl. Nov. ; nn. 153, 1123, 1125. 

Folia 5-7 cm. long., 3-4 cm. lat., supra in sicco viridia subtus grisea ; 
costee utrinque prominulz ; petioli vulgo 1°5-2°5 em. long. Stipule circa 
3 mm. long. Racemi summum 6 cm. long., dense pubescentes. Bractez: 
parvule, subulate circa 2 mm. long., ut pedicelli 2-5 mm. long. pubescentes. 
Florum masculorum sepala 3°5 mm., petala 4 mm., filamenta 2-5 mm., antherze 
vix 1 mm. long. Florum femineorum sepala 5 mm. long. ; horum glandulz 
fere 1 mm. long. Ovarium 4x 3°5 mm.; styli ramuli ultimi cirea 3 mm. long. 
Capsula summum 2°4 x 2°5 cm., saltem in sicco compressa. Semina fusea,. 
12 mm. long. 

This looks very like C. megalobotrys, Miill. Arg., a dicecious species, of which 
the female flowers are unknown, with larger male flowers and longer 
filaments to the stamens. Its affinity is nearest with C. adenophorus, Miill. 
Arg. from Madagascar. It is a small tree of the river banks and open 
woods; the timber rots rapidly and is useful for firewood. The bark is. 
scraped and the scrapings are thrown into the water to kill fish. Chindao. 
names, “ Gubouga”’ and “ Mubouguta’” 


JatropuHa (§ Tuberose) campestris, S. Moore, sp. nov. 

Herbacea, fere omnino glabra, caule crebro folioso simplici sparsim minute. 
argyreo-purpuraceo leviter vernicoso deinde glabro, foliis breviter petiolatis 
ambitu late obovatis 5-7-palmato-pinnatifidis segmentis oblongis obtusis. 
margine repandis distanterve denticulatis raro brevissime lobulatis crassiusculis 
nervis faciei inferiore minute furfuraceis exclusis glabris subtus aliquantulum 
glaucis, stipulis subulatis vel bifidis cirea 1 mm. long. diutule persistentibus, 
cymis quam folia brevioribus subcongestis multifloris, floruam masculorum 
sepalis ovatis obtusis integris glabris, petalis angustissime obovato-oblongis 
obtusissimis sepala duplo excedentibus, staminibus 8 filamentis inter se liberis 

. . on . -7: & » 
florum femineorum sepalis iis masculorum similibus, ovario glabro, stylis 3. 
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Hab. A fair-sized herb not uncommon in the Umswirizwi flats, 1000 ft. ; 
in fl. & fr. Nov. ; n. 311. 

Folia pleraque 6-8 cm. long., horum segmentum terminale cetera sapius 
excedens, segmenta proximalia reducta, segmenta solemniter 4-6°5 x 1-1'3 em., 
proximalia dum adsint adusque 3-10 mm. imminuta ; petioli crassiusculi, 
summum 5 mm. long. Cyme cirea 4x2°5 em. Disci glandule inter se 
liberee, late oblonge, 1 mm. long. Sepala 3 mm. long.  Petala florum 
masculorum 6 mm., florum femineorum 7 mm. long. Filamenta 3 mm., 
anther 1:2 mm. long. Ovarium subglobosum, 2 mm. long. Capsule valvee 
13 mm. long., rugulose, brunnese. Semina caruncula haud exempta 9 mm. 
long., nigra, dorso linea latissima longitudinali puniceo-badia utrinque notata, 
earuncula inciso-lobata, fusca. 

The affinity is with J. natalensis, Mill. Arg., which has a pubescent stem, 
entire or trifid leaves, and monadelphous stamens. 


CLuytia Swynnerronu, S. Moore, sp. nov. 

Frutex dioicus, frequenter ramosus, ramulis teretibus crispe pubescentibus 
dein puberulis, foliis petiolatis anguste ovato- vel obovato-oblongis obtusis 
glandulis pellucidis copiose instructis membranaceis margine planis primo 
pubescentibus cito utraque facie preesertim vero subtus puberulis in sicco 
olivaceis vel griseo-viridibus, floribus masculis in axillis superioribus 3-7-nis 
breviter pedunculatis, horum sepalis obovato-oblongis obtusis extus pubes- 
centibus crista parva instructis, petalis quam sepala paullo brevioribus spath- 
ulatis obtusis basi 3-4-glandulosis, floribus femineis solitariis breviter pedun- 
culatis, horum sepalis petalisque inter se fere «quilongis lineari-spathulatis 
obtusis vel obtusiusculis extus pubescentibus illis glandulis 3 preeditis hic 
eglandulosis, ovario dense griseo-pubescente, stylorum inferne pubescentium 
ramis bipartitis. 

Hab. Chipete and outskirts of Chirinda, 3700-4000 ft. ; in fl. May, June, 
‘Oct. ; nn. 197, 530 a, 530 b, 530 ¢. 

Folia nunc minora, se. 2—3°5 x 1-1'3 em., nune majora 7 x 3 cm. attingentia, 
omnia pagina inferiore aliquanto glauca; petioli pubescentes, 3-10 mm. long, 
Flores dilute virides. Florum maseculorum pedicelli cirea 1 mm. long., 
pubescentes ; horum sepala 2 mm. et petala 1°38 mm. long. Columna staminea 
1-5 mm. long., anther 0°6 mm. Florum femineorum pedunculi pubescentes, 
1-5-4 mm. long. Sepala 3 mm., petala 2°75 mm. long. Ovarium ovoideum, 
4:5-5°5 mm., styli rami 1 mm. long., horum crura fere totidem. 

Nearest ©. Richardiana, Miill. Arg., and C. Jaubertiana, Miill. Arg. ; 
differing from both in shape of leaf and in the sepals and petals. 


CLUYTIA MONTICOLA, S. Moore, sp. nov. 
Suffrutex caule simplici erecto crebro folioso puberulo dein glabro, foliis 
subsessilibus ovatis vel suborbicularibus obtusis obtusissimisve basi rotundatis 
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necnon levissime cordatis margine cartilagineo breviter recurvo exempto 
planis subtus albo-punctatis membranaceis glabris, floribus masculis in axillis 
superioribus vel fere omnibus 1-3 pedunculis gracillimis quam flores multo 
longioribus suffultis, sepalis ovatis obtusis basi glandulis 5 onustis sparsim 
albo-punctatis, petalis quam sepala paullulum brevioribus obovato-spathulatis 
basi 3-glandulosis, floribus femineis ignotis. 

Hab. Mt. Pene, 6500-7000 ft. ; in fl. Sept., Oct. ; nn. 2012, 6159. 

Planta paullo ultraspithamea. Caulis 15-2 mm. diam. Folia 1°2-2°5x 
1-1'5 em., in sicco virentia, subtus seepius pallidiora vel etiam subglauca, 
horum costz difficile aspectabiles ; petioli suammum 1*5 mm. long. Pedunculi 
vulgo 1-1:5em.long. Flores albi. Sepala 2°5x1:75 mm. Petala 2°25 mm. 
long. Columna staminea 1°75 mm. long., antheree*75 mm. Fem. rudimentum 
0°5 mm. ex columna staminea eminens. 

At first sight much like C. cordata, Bernh., which, among other points, has 
coriaceous leaves with strong venation. 


CLUYTIA STELLEROIDES, S. Moore, sp. nov. 

Suffrutex caule simplici erecto crebro folioso puberulo dein glabro, foliis 
anguste obovato-oblongis obtusis basin versus in petiolum brevem angustatis 
margine cartilagineo leviter recurvis subtus albo-pustulatis firme membranaceis 
glabris, floribus masculis 2—3-nis sat longe graciliterque pedicellatis, sepalis 
ovato-oblongis obtusis basi crista 8-glandulosa onustis, petalis quam sepala 
plane brevioribus rhombeo-ovatis obtusissimis unguiculatis basi 3-glandulosis, 
floribus femineis haud obviis. 

Hab. Northern Melsetter, 5000-6000 ft. ; in fl. Oct. ; n. 6214. 

Caulis egre 2 mm. diam. Folia 1°5-2 cm. long., 6-8 mm. lat., in sicco 
virentia, costis sub lente parum aspectabilibus; petioli 2-3 mm. long. 
Pedicelli + 8mm. long. Florum masculorum sepala albo-pustulata, 2°25 mm. 
long., petala 1:75 mm. Columna staminea 1°5 mm. long., anthers 0°5 mm. 
Femineum rudimentum 0°6 mm. ex columna eminens. 

Differs from the preceding in the shape of the leaves and the rhombeo-ovate 
petals. 


CLUYTIA PHYLLANTHOIDES, S. Moore, sp. nov. 

Fruticulus dioicus, ramosus, copiose foliosus, ramulis sparsim puberulis 
deinde glabris, foliis breviter petiolatis oblongo-obovatis obtusissimis basi obtusis 
vel subrotundatis tenuiter coriaceis glabris supra viridibus subtus pallidis, 
floribus masculis in fasciculis axillaribus paucifloris dispositis, sepalis obovato- 
oblongis obtusissimis crista 2-glandulosa instructis, petalis quam sepala 
paullulum brevioribus rhombeo-spathulatis unguiculatis basi 2-glandulosis, 
floribus femineis verisimiliter solitariis, sepalis oblongis obtusis basi 2-glandu- 
losis quam petala oblongo-spathulata obtusissima eglandulosa longioribus. 

Hab. Melsetter, 6000 ft. ; in fil. Sept. ; n. 1722. 
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Folia epunctata, 1-2 em. long., 7-14 mm. lat. ; petioli 1-2 mm. long,, 
puberuli. Bractese parvule, puberule. Florum masculorum pedicelli circa 
15 mm. long. ; sepala 2-25 mm., petala 2 mm. long., columna staminea 
1-5 mm. long., antherze ovate 0°5 mm. long. Florum femineorum sepala (sub 
fructu) 2°5 mm., petala 2mm. long. Capsula 4 mm. long. 

This is probably near C. Pawii, Knauf., of which I have seen no specimen. 
It is described as haying larger leaves, male flowers with obovate sepals 
provided with a 3-lobed crest and eglandular petals ; the female flowers are 
unknown. 


CEPHALOCROTON MOLLIS, Klotzsch in Peters Mossamb. Bot. 99, t. 17. 
Lower Umswirizwi River, 1000 ft. ; in fl. Nov. ; n. 309. 
Distrib. Zambesia. 


ACALYPHA ORNATA, Hochst. ex A. Rich. Tent. Fl. Abyss. ii. 247. 

Lower Umswirizwi River, 1000 ft.; Boka, Lower Buzi, 100 ft. ; Kuru- 
madzi River, Jihu, 2000 ft. ; in fl. Nov., Dec. ; nn. 796, 797, 798. 

Liisirib. Tropical Africa except the Upper Guinea Province. 


A. VILLICAULIS, Hochst. l. c. 248. 

Near Chirinda, 3500-4000 it. ; Upper Buzi River, 3000 ft. ; in fl. April, 
May, Dee. ; nn. 382, 383, 503, 1153. 

Distrib. Eastern tropical Africa, also in Natal and Transvaal. 

Grows as a weed in cultivated ground. Chindao name, “ Chitambhuru.” 


AcatypHa (§ Euacalypha, Pleurostachya) currinpica, S. Moore, sp. nov. 

Herbacea, monoica, caule ascendente folioso gracili pubescente, foliis 
palmatim 5-nervibus ovato-lanceolatis sursum angustatis basi obtusis angusteve 
rotundatis margine crenato-serratis membranaceis supra pilis strigillosis 
appressis onustis subtus sparsim piloso-pubescentibus petiolis multo brevi- 
oribus insidentibus, spicis masculis axillaribus densifloris foliis brevioribus 
flore femineo orbis, spica feminea terminali unica cylindrica multiflora, hujus 
bracteis approximatis 1-floris suborbicularibus ad medium in lacinias 10-12 
lineari-lanceolatas acutas divisis hirsutulis, florum femineorum sepalis 3 ovatis 
quam ovarium albo-hirsutum brevioribus, stylis fere a basi vel saltem dimidio 
superiore longe lacinuligeris. 

Hab. Near Chirinda, 3800 ft. ; in fl. Dec. ; n. 381. 

Folia 3-6 x 1:3-2°7 cm., pagina superiore in sicco brunnescentia, inferiore 
griseola ; petioli + 1 cm. long., pubescentes ; stipule anguste lineari- 
lanceolate, acuminate, 3-4 mm. long. Spicee mascule pedunculo tenui 
pubescente exempto circa 2°5x2 mm. Flores masculi hispiduli. Spica 
feminea ‘15 x6 mm. addito pedunculo pubescente 6 mm. long. Bractez 
femines: 2°5x 4 mm. Sepala 0°4 mm, long. Ovarium subglobosum, 1 mm. 
long. Styli purpurascentes, fere 5 mm. long., horum lacinule + 2 mm, long. 

Near A. villicaulis, A. Rich., A. zambesica, Miill. Arg., and A. senensis, 
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Klotzsch, differing among other features of less importance in the 10-12- 
laciniate female bracts with linear-lanceolate lacinize which show little disparity 
of size among themselves. 

A. chirindica is common in cultivated ground. 


ACALYPHA PEDUNCULARIS, Meissn. ex Krauss in Flora, xxviii. (1845) 82. 
Melsetter, 6000 ft.; Upper Buzi River, 3000 ft. ; Northern Melsetter, 

5000-6000 ft. ; in fl. Sept., Oct., Dec. ; nn. 739, 2015, 6040, 6227 a. 
Distrib. South Africa northward to Nyasaland. 


A. pupIFLORA, Baill. Adansonia, i. (1860-61) 268. 
Boka, Lower Buzi, 100 ft. ; in fl. Dee. ; nn. 736, 737. 


Distrib. Zambesia. Also in Madagascar. 


A. inpica, Linn. Sp. Pl. 1003. 

Zinyumbo Hills, 1500 ft. ; Boka, Lower Buzi, 100 ft. ; Northern Melsetter, 
2000-6000 ft. ; in fl. Jan., April, Dec. ; nn. 735, 738, 2014. 

Distrib. Tropical and South Africa, Mascarene Islands, East Indies. 


A. omiata, forsk. Fl. Aigypt.-Arab. 162. 
Outskirts of Chirinda, 3700-4000 ft. ; in fl. June; n. 734. 
MNstrib. Tropical Africa, Arabia, India. 


AcaLypuHa (§ Euacalypha, Pleurostachya) SwyNNeRTONIL, S. Moore, sp. nov. 

Suffrutex monoicus, ramosus, caule valido dein glabro necnon cortice griseo- 
purpureo circumdate, ramulis foliosis griseo-pubescentibus, foliis sat longe 
petiolatis 5-nervibus ovatis vel ovato-lanceolatis apice caudato-acuminatis basi 
obtusissimis margine serratis membranaceis supra pilis strigillosis appressis 
sparsim preeditis subtus in nervis hirsutulis, spicis masculis floribus femineis 
orbis axillaribus breviter pedunculatis densifloris tenuibus, spica feminea unica 
terminali cylindrica quam mascule paullo latiore apice flores paucos masculos 
gerente, bracteis temineis approximatis unifloris parvulis suborbicularibus ore 
circa 20-dentatis dentibus parvis inter se sequalibus addito lobo intermedio 
anguste lineari quam bractea ipsa parum breviore, sepalis 3 ovato-lanceolatis 
ovarium albo-hirsutum excedentibus, stylis a basi lacinuligeris. 


Hab. Chibabava, Lower Buzi, 400 ft. ; in fl. Dec.; n. 799. 


b 


* 


Folia vulgo 4—5°5 x 1:5-2°2 em., pagina superiore in sicco olivacea, inferiore 
grisea ; petioli + 2 em, long., tenues, pubescentes. Stipule setaceze, circa 
2mm. long. Spice: masculee (incluso pedunculo pubescente 2 mm. eequante) 
2-4 cm. long., 2 mm. lat. Spica feminea 4 cm. long., 3 mm. lat. ; hujus 
bracteze 2°75 x 2 mm, (lamina 15 mm., lobus intermedius 1:25 mm.). Sepala 
1 mm. long. Ovarium 0°6 mm. long. Styli cirea 5 mm. long., lacinule 
3-4-5 mm. 

The affinity of this seems to be with A. Lindheimeri, Miill. Arg., from 


‘Texas, but there are too many points of difference to render their mention 
necessary. 
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Neosouronta MELiert, Prain, MSS., comb. nov. 

Mallotus Melleri, Mill. Arg. in Flora, xlvii. (1864) 468. 

Mount Maruma, 3500 ft. ; Kurumadzi River, Jihu, 2000 ft.; in fl. (3) 
Sept., Nov. ; nn, 686, 1124. 

Lnistrib. Zambesia. 

A large tree with bright or pale yellow flowers. Timber rather soft and 
wet. Yields a latex apparently containing rubber. 


ARGOMUELLERA MACROPHYLLA, Par, in Engl. Bot. Jahrb. xix. (1894) 90. 
Chirinda Forest, 3700-4000 ft.; in fl. May, Oct., Nov.; nn. 114, 114 a, 


1146. An evergreen shrub very common in the forest. 


MACARANGA MELLIFERA, Prain, sp. nov. 

Arbor majuscula, ramis patentibus in comam latiusculam expansis, ramulis 
primum parce puberulis mox glabrescentibus robustis. Folia petiolata, ovata 
vel oblonga, acute acuminata, basi late abrupte cuneata vel rotundata, margine 
integra, 10-12 em. longa, 6-7 cm. lata, primum membranacea, matura sub- 
coriacea, basi distincte 3-nervia, nervo mediano utrinque, nervis lateralibus 
marginem versus nervos secundarios 5-6 emittentibus, supra glaberrima subtus 
copiose glanduloso-punctata sed nisi secus nervi mediani dimidium basale 
nervorumque basalium lateralium trientes basales. pilis longiusculis sub- 
patentibus densius obsita glabra; petiolus 4-5 cm. longus; stipule late 
lanceolate, puberulee, deciduze. Flores masculi in paniculas axillares versus 
ramulorum apices dispositi; rhachis 4-5 em. longa cum ramulis 1 em. longis 
puberula; bracteze parvulee, ovate, acute, integra, glomerulos subtendentes. 
Calyx membranaceus, clausus, in alabastro globosus, per anthesin valvatim 
3-4-fidus. Stamina 15 filamentis in receptaculo angusto elongato insertis 
ideoque-columnam centralem simulantibus; anthers terminales loculis apice 
dehiscentibus, anthera aperta hine ecruciatim 4-valvata. Inscus 0. Ovarit 
rudimentum 0. Flores feminei in racemos axillares 2-3 cm. longos dispositi ; 
bracteze ovate, acute, integra, parvule, pedicellos singulos vel glomeratos 
2 mm. longos subtendentes. Calyw fere membranaceus, per anthesin sub- 
truneatus. Discus 0. Ovarium abortu 1-loculare, apice styli ramo singulo 
patente-erecto crassiusculo coronatum, lateribus styh ramis duobus rudi- 
mentariis munitum, dense lepidotum. /ructus ignotus. 

Hah. Chirinda outskirts, 3700-4000 ft.; in fl. Oct.; nn. 5, 2120. Mt. Pene, 
7000 ft. ; in fl. Oct. ; n. 6039 and most probably n. 1122 in bud only. 

Noted as a fairly large tree, comparatively low and wide branching, with 
honey-scented flowers which are very attractive to Hymenoptera. The species 
also occurs in Nyasaland, where it was collected by Mr. J. Buchanan in 1901 


( Buchanan, 1483). [D. Prain.] 


GELONIUM PROCERUM, Prain, Kew Bull. 1911, ined. 
Arbor dioica, glabra, ramulis ultimis teretibus crebro foliosis, foliis alternis 
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oblongo-oblanceolatis vel ellipticis sub apice seepe attenuatis obtusis basi in 
petiolum brevem gradatim extenuatis margine integris raro undulato-dentatis 
tenuiter coriaceis utrinque nitidulis inter maculas reticuli satis prominentis 
pustulatis nonnunquam vero planis in sicco viridibus, stipulis parvulis ovatis 
acutis, florum masculorum fasciculis sessilibus paucifloris floribus femineis 
solitariis pedicellatis, florum masculorum sepalis 6 -ovatis obtusissimis, 
staminibus 20-22, florum femineorum sepalis 6 ovato-obiongis oblongisve 
obtusis, staminodiis cirea 10 filiformibus, ovario trigono-subgloboso 2-3- 
loculo, stylis 2-3 subintegris vel bifidis. 

Hab. Chirinda Forest, 3700-4000 ft.; Chimanimani Mountains at 7000 ft. ; 
inf. Oct. = ain. 104; At: 

Folia pleraque 8-10 cm. long., 3-4 cm. lat., exstant minora se. 5 x 2 cm., 
necnon majora raro 12 x 5°5 cm. attingentia. Stipulee circa 15 mm. long. 
Et foliorum et florum gemme resinose. Florum masculorum sepala 3 mm. 
long. Filamenta 1 mm., antherz fere 2 mm. long. Florum femineorum 
pedicelli crassi, 3 mm. long. Sepala exteriora 3X 2°25 mm., interiora 
3x1:25 mm. Staminodia fere 1 mm. long. Ovarium 2x2 mm. Capsula 
globosa, obscure verruculata, circa 7 mm. long. 

A middle-sized tree with yellow flowers. 

Specimens at Kew apparently similar to Mr. Swynnerton’s are named 
“G. Zanzibarense, Mill. Arg.,’ a species the type of which I have not 
seen. Mr. Swynnerton’s specimens cannot be referred to that species as it 
is monoecious and its male flowers have only 6-12 stamens. The nearest 
affinity seems to be with G. Boivinianum, Mill. Arg., from Madagascar, of 
which the flowers are unknown. 

The hexamery of both male and female perianth is worth mention. I am 
not sure whether all the male flowers have staminodes; some of those 
examined certainly had not, though the staminodes might have got detached 
or been eaten by insects. 


TrAGta (Tagira) amprcua, S. Moore, sp. nov. 

T. caule volubili sparsim pubescente ramulos frequenter foliosos subdistantes 
emittente, foliis sat longipetiolatis ovatis vel ovato-oblongis acuminatis basi 
cordatis margine crebro dentato-serratis 5-nervibus utrinsecus pilis innocuis 
puberulis sparsimve pubescentibus, racemis pedunculatis paucifloris flore 
infimo femineo reliquis masculis, flore femineo bractea comparate magna sub- 
orbiculari grosse dentata, florum masculorum pedicellatorum bracteis lineari- 
lanceolatis acutis extus sparsim pubescentibus, floris masculi calyce 3-partito 
segmentis late ovatis obtusis, staminibus 2-3 antheris introrsis, floris feminei 
calycis dense hispidi laciniis 6 utrinque 8—10-lacinulatis sub fructu amphiatis 
rhachi lanceolata lacinulis linearibus integris, ovario 3-mero hispido, stylis 
validis inferne connatis. 

fab. Chirinda Forest, 3700-4000 ft. ; in fl. June ; n. 795. 

Folia summum 6 x 4 em., modice equidem +4 x 2 cm., supra in sicco fusca 
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subtus viridi-grisea ; petioli 5-20 mm. long., sparsim pubescentes. Stipulee 
lineari-lanceolatee, circa 4 mm. long., extus pubescentes intus glabra necnon 
subcastaneze. Racemi (incluso pedunculo) 1°5-3 em. long. Floris feminei 
bractea viridis, 3x4°5 mm.; florum masculorum bractee 2 mm. long., 
pedicelli circiter totidem. Horum sepala 1:25 mm. long. Antherarum 
loculi 0-3 mm. long. Floris feminei calycis segmenta sub flore 2 mm. long. 
(sub fructu vix 1 em. long.), 1-2 mm. lat. ; lacinulse 0-4 mm. long. Ovarium 
cum stylorum basi indivisa 1°3 mm. long.; stylorum pars libera extus 
pubescens, 1°25 mm. long. ; stigmata recurva. 

Var. urtTICANS, S. Moore, var. nov. Primo obtuto a typo secernenda propter 
caulem foliaque majora longius petiolata pilis urticantibus obsita. Folia 
75-10 cm. longa, 3°5-6 cm. lata ; petioli crassiusculi, 2-5-8 em. longi. 

fab. ut supra ; in fl. May ; n. 446. 

This differs from its nearest allies 7. mitts, Hochst., and 7. natalensis, Sond., 
chiefly in the bracts, those subtending the female flowers of T.ambiqua being 
large like all the bracts of 7. natalensis, while its male bracts are narrow 
like those subtending all the flowers of 7. mitis. 


TrRAGIA (Tagira) MADANDENSIS, S. Moore, sp. nov. 

T. caule volubili pube brevi subsparsa pilis paucis hispidis intermixta obtecto, 
foliis longipetiolatis ambitu late ovatis 3-lobis basi truncatis 5-nervibus margine 
crenato-serratis utrinque preesertim ad nervos hispidis hispidulo-puberulisve, 
stipulis rhombeo-lanceolatis satis perspicuis, racemis pedunculatis paucifloris 
floribus 2 infimis femineis ceteris masculis, pedunculis hispidis, utriusque secus 
florum bracteis parvis ovatis florum femineorum 2-3-partitis vel 2-3-fidis 
masculorum integris acuminatis omnibus minute hispidulis, floribus masculis. 
breviter pedicellatis horum calyce 3-partito segmentis late ovatis obtusis, 
staminibus 3 inter se liberis, antheris introrsis, florum femineorum calycis 
hispidi laciniis 6 utrinque 2-3-lacinulatis rhachi oblonga lacinulis seepius 
anguste lineari-lanceolatis integris vel basi latere uno vel utrovis lobulum 
ferentibus, ovario 3-mero sursum hispido, stylis in columnam ovario xqui- 
longam inferne coalitis. 

Hab. Madanda forests at about 400 ft. ; in fl. Dec. ; n. 794. 

Folia adulta 5 em. long., juxta basin totidem lat., subtus in sicco pallidiora. 
Stipulee cirea 5 mm. long. Racemi (pedunculo incluso) summum 2 em long. 
Florum femineorum bractez circa 3-3°5 x 2-2°5 mm.; florum masculorum 
bractea 2°5x1°5 mm. Florum masculorum sepala 1 mm. long. ; anthers 
0-3 mm. long. Floris feminei calycis lacinize sub flore 3 mm. long., cito usque 
ad 5 mm.,augmentate, hujus rhachis primo 0°3 mm. cito 1 mm. lat.; lacinulee 
1 mm. Jang., cito sammum 2-2°5 x 0°5-0°75 mm. Ovarium mox 25 mm. 
long., styli rami 2 mm. ; 

Easily to be distinguished from 7. cordifolia, Benth., and its allies by the 
leaves and bracts of the female flowers with comparatively broad (not 
narrowly linear) lacinulee and a broad rhachis. 
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Maprounga AFRicana, Mill. Arg. in DC. Prod. xv. 1. 1191. 

Open woods at Beira ; in fr. Dec. ; nn. 1503, 1734. 

Distrib. Tropical West Africa. 

Sarium Mannranum, Hiern in Cat. Welw. Pl. 1. 986. 

Chipete Forest Patch, 3800 ft.; Mt. Maruma, 3500 ft.; near Chirinda, 
3800 ft.; in A. March, April, June, Sept. ; nn. 103, 741, 742. 

Distrib. Tropical Africa. 

EXc@caRIa SYLVESTRIS, S. Moore, sp. nov. 

Frutex elatus, monoicus, glaber, foliis plerisque oppositis (paucis sub- 
oppositis) lanceolatis vel lanceolato-ovatis rarius ovato- vel obovato-oblongis 
sub apice spe attenuatis apice ipso obtusis raro obtusissimis in petiolum 
brevem eglandulosum gradatim extenuatis integris tenuiter coriaceis glandulis 
destitutis, stipulis late ovatis acuminatis margine Ciliatis, spicis terminalibus 
axillaribusve foliis brevioribus floribus 1 vel 2 infimis femineis, bracteis sub- 
reniformibus obtusissimis ciliolatis basi utrinque glandula instructis quam 
bracteole subulatze acuminate brevioribus, florum masculorum pro bractea 
unicorum sepalis 3 inter se liberis lanceolatis acutis, staminibus 3, filamentis 
liberis, forum femineorum sepalis ovatis acutis obtusisve intus eglandulosis 
margine ciliatis, ovario ovoideo sepalis sequilongo glabro. 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. Oct., Jan. ; n. 72, 72a. 

Folia summum 14x 5 em., pleraque 7-12 x 2°5-4 em., in sicco plus minus 
viridia, pagina superiore sepe olivacea, inferiore pallidiora, statu juvenili 
intense rubra, nitida, costulaee numerosee angulo recto vel fere recto coste 
centrali inserte, ut reticulum satis laxum utrinsecus prominule ; petioli 
erassiusculi, canaliculati, +5 mm. long. Stipule circa 3°5 mm. long. Spice 
profecto evolute (incluso pedunculo circa 7 mm. long.) usque ad 3 em. 
long. Bracteze 1x15 mm. ; bracteole 1:5 mm. long. Florum masculorum | 
sepala 0°75 mm. long. Filamenta crassiuscula, 0°65 mm, long. ; anther 
reniformes, loculi 0°5 mm. long. Florum femineorum sepala 1°5 mm. long. 
Ovarium 1°5 x 1:75 mm., styli 3, arete involuti. Capsula trigono-subglobosa, 
matura fere 1 em. diam. Semina 4 mm. diam. 

Known by the large opposite eglandular leaves, the very obtuse -bracts and 
the subulate bracteoles. 

A large handsome evergreen shrub 15-20 feet high. It yieldsa milky latex 


apparently containing rubber, which flows fairly freely from the twigs, but iat 
scanty in old stems. 


URTICACEA. 

CeLtis piorca, S. Moore, sp. nov. 

Arbor excelsa, dioica, novellis pubescentibus, foliis adhue valde juvenilibus 
petiolatis ovato-lanceolatis acuminatis basi acutis integris trinervibus mem- 
branaceis glabris, stipulis lanceolatis acutis vel acuminatis subscariosis dorso 
puberulis margine ciliatis, floribus utriusque sexus precocibus masculis 
in paniculis brevibus plurifloris digestis femineis ex axillis ramulorum adhue 
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perbrevium 2-3 (raro solitatim) oriundis, floruam masculorum sepalis 5 basi 
leviter sagittatis, disco piloso, florum femineorum sepalis masculis similibus, 
ovario calycem plane excedente oblongo-ovoideo glabro, styli ramis indivisis 
perspicue stigmatosis. } 

Hab. Chirinda Forest, 3700-4000 ft. ; in fl. Oct. ; n. 108. 

Folia cruda summum 35 x 8 mm. ; cost ordinis secundi utrinque 2-4 ; 
petioli 4-5 mm. long. Stipule circa 4 mm. long. Panicule mascule 
summum 1 cm. long.; pedicelli +2 mm. long. Sepala circa 1:5 mm. 
long., erecta. Filamenta 2 mm., anthere 1:5 mm. long. Ovarium vix 2 mm. 
cito 3 mm. long., in sicco fuscum ; styli rami 2 mm. long., sursum gradatim 
attenuati. Drupa ovoidea, flava, 6 mm. long. 

One of the largest forest trees with somewhat rough bark and whitish 
timber with a most offensive smell, bored to a certain extent by Bostrychide. 
The small yellow berries form the staple food of the forest birds. 

Besides the specimens showing flowers and in some cases young leaves, 
there is a small one in the collection of fruits with apparently adult leaves 
very little larger than those described above: perhaps these small leaves. 
are characteristic of the species, which can be known by the diccism and. 
the paniculate male inflorescences. 


TREMA GUINEENSIS, Priemer in Engl. Bot. Jahrb. xvii. (1893) 426. 

Near Chirinda, 3800 ft. ; Kurumadzi River, Jihu ; Mt. Maruma, 3500 ft. = 
open woods at Beira; in fl. April, Sept., Nov., Dec. ; nn. 129, 1103, 1104, 
1106, 1388. 


Distrib. Tropical and South Africa ; Mascarene Islands. 


Ficus EXASPERATA, Vahl, Enum. ii. 97. 

Kurumadzi River, Jihu, 2000 ft. ; Chikambogé Valley, 3000 ft. ; Chirinda 
Forest, 3700-4000 ft.; fl. & fr. Aug.—Oct.; nn. 437, 437 a, 437, 601. 

Distrib. Tropical Africa. 

A large tree: the leaves are used by the natives as sand-paper. Singuni 
name, “ Umfubu” ; Chindao, “ Mufubu.” 

N. 437¢ from Chikambogé Valley should most probably be referred here. 
The specimen, without flowers or fruit, has larger leaves than ordinary, 
somewhat thinner in texture and drying greener. It has counterparts in 
Herb. Kew in two specimens collected by Dr. Kirk at Zanzibar, where, as. 
the note informs us, the leaves are used for polishing sticks. 


F. CAPREB®EFOLIA, Del. in Ann. Sei. Nat, sér. 2, Bot. xx. (1843) 94. 

Madanda forests at about 400 ft. ; Chibabava, Lower Buzi, 400 ft. ; Sabi 
River at about 1000 ft. ; in fr. Nov., Dec. ; nn. 1004, 1100, 1101. 

Distrib. Tropical Hast Africa. 

Leaves used as sand-paper for polishing assegai-handles. Chindao name, 
«* Umbharanta.” 
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Frovs capensis, Thunb. Ficus Diss. 13. 

Chirinda Forest, 3700-4000 ft. ; in early fr, June ; n. 434, 

Distrib. Tropical and South Africa. 

A large tree with edible figs and milky latex, Chindao name, “ Muckowana.” 


F. suscatcarata, Warb. & Schweinf. in Engl. Bot. Jahrb. xx. (1892) 155. 

Chikambogé Valley, 3000 fr. ; in fr. Sept.; mn, 435. 

Distrib. Tropical Hast Africa. 

A very large tree with shady spreading crown and milky latex coagulating 
into a substance like papier-maché. Chindao name, ‘‘ Mutowe-towe.” 

Other specimens belonging to this genus are reserved for further 
examination. 


Maruma forest patch, 3700 ft. ; in fl. Sept. ; n. 687. 
Distrib. Tropical Kast Africa. 
A large tree up to 80 feet, yielding fairly freely an ochreous-yellow latex. 


MyYRIANTHUS ARBOREUS, Beauv. Fl. Owar. i. 16. 

Chirinda Forest, 3700-4000 ft.; Mt. Pene Forest, 6500-7000 ft. ; in fl. 
wept., Oct., Dee. ; nn. 111; lila, 1052. 

INstrib. Tropical Africa. 

A very large tree in Chirinda, but stunted on Mt. Pene. 


FLEURYA CAPENSIS, Wedd. in Ann. Sci. Nat. sér. 4, Bot. i. (1854) 183. 

Chirinda Forest, 3700-4000 ft. ; commonest in damp soil along the upper 
Zona ; in fl. April, in fr. May} nn. 338, 793. 

Distrib. South Africa. 


Urera opovata, Benth. in Hook, Niger Fl, 516. 
Chirinda Forest, 3700-4000 ft. ; in fl. Jan. ; n. 1518. 
Distrib. Tropical Africa. 


MYRICACEA, 


MyRIca PILULIFERA, Rendle in Trans. Linn. Soc. ser. 2, Bot. iv. (1894) 43. 
Mt. Pene at 6500 ft. ; in fl. July, in fr. Sept. ; nn. 530, 1735. 
Distrib, Nyasaland. 


Var. PUBERULA, Rendle in Journ. Bot. xli. (1903) 86. 

Melsetier, 6000 ft. ; Nyahodi River at 5500 ft. ; Mt. Pene at 7000 ft. ; in 
fr. Sept., Oct. ; nn. 610, 610 a, 623, 6084. 

Distrib. Nyasaland, 


N. 1735, from the neighbourhood of Chirinda at 3500 feet, is apparently 
the male form of this species. 
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MONOCOTYLEDONS. 
By Dr. A. B. Rent. 


HYDROCHARIDE. 
OTTELIA LANCIFOLIA, Rich. Tent. Fl. Abyss. ii. 280. 
Inyamadzi Valley, 2500 ft.; growing at the bottom of the river; in fl. 
Sept.; n. 781. 
Distrib. East tropical Africa, Angola. 


ORCHIDACE. 


EULOPHIA MILANJIANA, Rendle in Trans. Linn. Soc. ser. 2, Bot. iv. (1894) 44. 
Near Chirinda, 3800 ft.; in fl. Oct.; n. 328. 
Distrib. German East Africa to Gazaland. 


LiIssOCHILUS PAPILIONACEUS, Rendle in Journ. Bot. xxxiii. (1896) 170. 
Near Chirinda, 3700 ft.; in fl. March ; n. 227. 
Distrib. British Central Africa, Stevenson Road, 4000-5000 ft. 


L. Kressu, Reichend. f. in Linnea, xx. (1847) 685. 
Kurumadzi River, Jihu, 2000 ft. ; in fl. Nov. ; n. 747. 
Distrib. Mt. Milanji and Morambala Mts. ; also South Africa. 


L. arENARIUS, Lindl. in Journ. Linn. Soc. vi. (1862) 133. 

Near Chirinda, 3500 ft.; in fl. Nov.; n. 751. Madanda forests, about 
400 ft.; in fl. Dec. ; n. 733. 

Distrib. Widely diffused in Tropical Africa ; Natal. 


ANSELLIA HUMILIS, Bull, Cat. 1891, 3. 
Inyamadzi Valley, 2500 ft. ; in fl. & fr. Oct. ; n. 746. 
Distrib. Lower Zambesi. 


BuLopura SwyNNERTONI, Rendle, sp. nov. 

Herba glabra foliis ...., scapo sparse vaginato, vaginis brevibus acuminatis ; 
racemo laxiter-6—9-floro; bracteis ovato-lanceolatis, acuminatis, pedicellis sub- 
eequalibus ; floribus sepalo dorsali oblongo apiculato, sepalis lateralibus brevi- 
oribus ellipticis; petalis ellipticis sepalum dorsale paullo excedentibus; labello 
trilobo, lobo mediano late oblongo superne rotundato, lobis lateralibus minoribus 
rotundatis, disco callis tribus parallelis lineato, calcare brevi conico ; columna 
clavata. 

Hab. Mt. Pene, 6500-7000 ft.; in fl. Sept. and Oct.; nn. 752, 6050. 

‘ommon on the higher grass-covered slopes ; flowers yellow- and brown- 
madder. 

Scapus cum racemo 30-50 cm. long., ad 4 mm. crass.; vaginee siccee 
scarios, supra basin 2 vel 3, infima 4 cm. long. Racemus 8-15 cm. long. ; 
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bracteze ad 1°5 em. long. Sepalum dorsale 16 mm. long., 4 mm. lat. ; sepala 
lateralia vix 13 mm. long. ; petala 18 mm. long., 8 mm. lat. ; labellum 
16 mm. long. ; lobus medianus 7 mm. lat. ; lobi laterales vix 3 mm. long. ; 
ealear 4—5 mm. long. ; columna 5 mm. long. 

Allied to L. manganjensis, Rolfe, from the Shiré Highlands, but the long 
imbricating white sheaths which clothe the scape in that species are 
represented only by a few distant sheaths ; the flowers are also larger in the 
plant from Mt. Pene. 


ANGRACUM RHODESIANUM, Rendle, sp. nov. 

Planta in Brachystegia Randi epiphytica habitu A. bicaudate, caule 
robusto radices crassas et folia disticha gerente ; foliis linearibus complicatis 
apice ineequaliter bilobatis, vaginis caulem arcte involventibus et velut race- 
morum pedunculis diu persistentibus ; racemis axillaribus e basi multifloris ; 


bracteis brevibus truncatis amplexicaulibus; floribus breviter pedicellatis ; 
sepalis breviter caudatis, lateralibus semiovatis 5-nerviis, dorsali anguste 
triangulari 4-nervio ; petalis sepalis sequilongis, anguste triangulari-lanceo- 
latis, apice breviter caudatis ; labello e basi obtuse auriculata late oblongo, 
supra medium trilobato, lobo medio anguste triangulari-acuminato, lobis 
lateralibus subrhomboideis emarginatis, caleare subfiliformi; columna breyi 
crassa ; capsula ellipsoideo-obovoidea. 

Hab. Melsetter, 6000 ft. ; in fr. Sept. ; n. 755. 

Caulis vix 10 cm. long., pars inferior 3-4 mm. crassus, inferne radicibus 
crassis et pedunculorum vestigiis suffultus, superne vaginis persistentibus 
8 mm. long dense indutus. Folia circa 10 em. long., 5 cm. lat. Racemi 
frutescentes 15 cm. long, bracteze ad 30, 1:5 mm. long. Sepalum dorsale 
75 mm. long., 2 mm. lat., sepala lateralia 7 mm. long., 2°5 mm. lat., petala 
7 mm. long., 1°5 mm. lat., labellum 9 mm. long., pars inferior 2 mm. lat., 
lobus medius 3°5 mm., lobi laterales 1:5 mm. long.; calcar 11°5 long. ; 
columna 1 mm. long. 

Near the South African A. bicaudatum, Lindl., and the small group of 
tropical African species with a similar habit. Perhaps most closely allied to 
A. tridactylites, Rolfe, but a plant of more stunted growth and differing in 
the character of the lip, which has short blunt, not long slender pointed, 
side lobes. 


BRACHYCORYTHIS ACUTILOBA, Rendle, sp. nov. 

Herba sesquipedalis caule paullo supra basin laxe vaginato deinde usque ad 
racemum foliato, superne precipue inter flores furfuraceo ; foliis cirea 20 parvis 
lanceolatis acuminatis glabris superne in bracteas transgredientibus ; racemo 
densius multifloro ; bracteis foliis similibus sed minoribus ovario cum pedicello 
subsequalibus; floribus pro genere inter majores, sepalis trinerviis, sepalo dorsali 
obtuse ovato concavo, sepalis lateralibus majoribus valde: obliquis semi-ovatis 

5 . . . . . Py 2 
latere posteriore recto, apiculatis ; petalis oblique subovatis basi lateraliter ad 
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columnam brevem adnatis, margine undulato ; labello cum basi eymbi- 
formi in medio perforato, limbo flabelliformi cum nervo mediano erasso 
apice trilobato, lobo mediano brevi rotundato, lobis lateralibus subfalcatis 
acutis supra lobum medianum convergentibus. 

Hab. Near Chirinda, 3800 ft. ; in fl. Dee. ; n. 6632. A common ground 
orchid. 

Folia basalia 4:5 em. long., 1°3 em. lat., superiora gradatim minora. 
Bracteze inferiores 2°5 em. long., vix 5 mm. lat. Sepalum dorsale 6°5 mm. 
long., 3°5 mm. lat. ; sepala lateralia 1 cm. long., 4°2 mm. lat. ; petala 6°35 mm. 
long., vix 3 mm. lat. ; labelli basis 6 mm. long., limbus 9 mm. long., 6°5 mm. 
lat.; lobus medius 1°25 mm. lat.; lobi laterales 2-4 mm. long.; columna 
1-5 mm. long. 

Near B. Welwitschii, Reichenb. f., which it closely resembles in the 
flower, but in Welitschii the lateral lobes of the lip are rounded and 
erenulate. The stem of £B. acutiloba is somewhat slenderer and the leaves 
narrower and more sharply acuminate than in the Angolan species. The 
slit-like perforation in the middle line of the cymbiform base of the lip is an 
interesting character. 


HABENARIA PEDICELLARIS, Leichenb. f. Otia Bot. Hamb. ii. 100. 
Upper Buzi, 3000 ft. ; in fl. April; n. 744. 
Distrib. Abyssinia, Mt. Kilimanjaro. 


Saryrium BucHanantl, Schlechter in Engl. Jahrb. xxiv. (1898) 422. 
Lusitu River, hills at 5000 ft. ; in fl. April ; n. 754. 
Distrib. Nyasaland. 


S. speciosum, Rolfe in Fl. Trop. Afr. vii. 574 & 270. 

Near Chirinda, 3800 ft. ; in fl. Dec. ; n. 331: Upper Buzi, 3000 ft. ; in 
HoApr. ; u.'745. 

Distrib. Nyasaland, Zambesiland. 


S. occutrum, Rolfe in Fl. Trop. Afr. vii. 273. 
Near Chirinda, 3800 ft.; in fl. Jan.; n. 750. 
Distrib. Nyasaland. 


Disa HAMATOPETALA, Rendle in Trans. Linn. Soc. ser. 2, Bot. iv. (1894) 47. 
Mt. Pene, 6500-7000 ft. ; in fl. & fr. Sept. ; n. 753. 
Distrib. Nyasaland. 


y CANNACEZ. 


CANNA ORIENTALIS, Rose. Scit. t. 12. 
Near Chirinda, 3800 ft. ; in fl. March ; n. 398. 
Distrib. Tropical Africa and Natal ; also Tropical Asia. 
LINN. JOURN.—BOTANY, VOL. XL. p 
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ZINGIBERACEZ. 


Kamprera rosgA, Baker in Fl. Trop. Afr. vii. 290. 
Beira, open woods, 50 ft. ; in fl. Dec. ; n. 726. 
Distrib. Kast tropical Africa. 


K. Crecira, NV. E. Br. in Kew Bull. 1906, 169. 
Beira, open woods, 50 ft. ; in fl. Dec. ; nn. 727, 730. 
Distrib. Portuguese Hast Africa. 


IRIDACEZ. 


Mora 1R1pioiwEs, Linn. Mant. 28. 

Chirinda Forest, 3700-4000 ft.; in fl. & fr. Oct.—Dec. ; nn. 399, 6508 : 
Mt. Pene, 7000 ft. ; in fl. Oct. ; n. 6067. 

Distrib. German East Africa, Nyasaland, and widely spread in South 
Africa. 

ARISTEA ZOMBENSIS, Baker in Fl. Trop. Afr. vii. 346. 

Chirinda Forest, 3700-4000 ft. ; in fr. Oct. ; n. 399a: Chipete outskirts, 
3000 tt. >in ir. Apres) modo. 

Distrib. Nyasaland. 


A. compressa, Buching ex Baker l. c. 111. 
North Melsetter, Moodie’s Nek, 6000 ft. ; in fl. & fr. Oct. ; n. 6060. 
Distrib. Hastern South Africa and Transvaal. 


DIERAMA PENDULA, Baker in Journ. Linn. Soc., Bot. xvi. (1877) 99. 
Melsetter, 6000 ft. ; in fl. Oct. ; nn. 6064, 6065. 
Distrib. Hast tropical Africa ; South Africa. 


LAPEYROUSIA ERYTHRANTHA, Baker, 1. c. 155. 
Mt. Singuno, Jihu, 2000 ft. ; in fl. Nov. ; n. 776. 
Distrib. South tropical Africa. af 


CrocosMA AUREA, Planch. in Flore des Serres, vii. (1851) 161, t. 702. 
Near Chirinda, 3600 ft. ; in fl. March ; n. 323. 
Distrib, German to Portuguese East Africa ; South Africa. 


GLADIOLUS GAZENSIS, Rendle, sp. nov. 
: _ : ee 

Planta habitu G. Oatesii cormo ....; caule tenui terete vaginis sub- 
foliaceis superne acutis tecto interdum ramoso, foliis anguste linearibus ; 

. . . . . . . . 3 
spicis multifloris secundis, spathze valvis siccis membranaceis rubro-brunneis 
elliptico-oblongis obtusis apiculatis ; floribus roseo-purpureis parvis ; peri- 
anthii tubo brevi tenui curvato, segmentis superioribus apice rotundatis 
apiculatis unguiculatis mediano obovato lateralibus ovatis, seomentis 
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inferioribus longe et tenuiter unguiculatis apice obscure apiculatis, mediano 
obovato, lateralibus brevioribus ellipsoideo-ovatis ; staminibus seomenta 
superiora haud sequantibus, antheris linearibus quam filamenta brevioribus. 
Hab. Melsetter, 6000 ft. ; Chirinda outskirts, 3700-4000 ft. ; Mt. Pene, 
6500-7000 ft. ; in fl. Sept. ; n. 779. 
Folium (unum solum exstat) 2°5 mm. lat. Caulis florens ad 4 dm. long. ; 


spica ad 25 em. long. Spathe valva exterior 1-1-2 em. long. Perianthium 
2°5-2°7 cm. long. ; tubus circa 8 mm. long., lobus superior circa 2 cm. long., 
lobi laterales superiores paullo breviores, et lobum inferiorem subzquantes, 
laterales inferiores circa 1-4 cm. long. Stamina 1°6 em. long. ; anthers 
7 em. long. 

Near G. Oatesu, Rolfe, but distinguished at once by the colour of the 
flower and the blunt spathe-valves. 


AMARYLLIDACEA. 


Hypoxis aneustirouia, Lam. Eneye. ii. 182. 
Lower Umswirizwi River, 1000 ft. ; in fl. Nov.; n. 771. 
Distrib. Tropical and South Africa. 


H. vituosa, Linn. f. Suppl. 198. 

Northern Melsetter, 5000-6000 ft.; in fl. Oct.; n. 6215: Mt. Pene, 
6000-7000 ft.; in fl. Sept. and Oct. ; nn. 770, 6082, 6204: near Chirinda, 
3800 ft. ; in fl. May, Oct.; n. 332. 

Distrib. Tropical and South Africa. 


CYRTANTHUS RHODESIANUS, Fendle, sp. nov. 

Herba semipedalis e bulbo infra collum globoso orta, squamis bulbi 
papyraceis ; follis....; pedunculo sicco complanato ; floribus tribus lete 
rubris umbeillatis demum pendulis, spathze valvis 2 lanceolatis lete rubris ; 
pedicellis tenuibus; perianthii tubo elongato gracili superne sensim ampliato, 
segmentis tubo circa 4 brevioribus, anguste ovalibus tribus externis internis 
angustioribus ; staminibus biseriatis filamentis brevibus e perianthii fauce 
exsertis, antheris flavis oblongis ; stylo perianthio subzquante, stigmate trifido. 

Hab. Chimanimani Mts., 7000 ft.; in fl. Sept., Oct. ; n. 769. Common 
amongst short grass ; flowers bright red. 

Bulbus 1°5-2 em. diametro. Pedunculus 10 cm. long. Spathze valvis vix 
3 em. long.; flores 4-5 cm. long., pedicelli ad 1°5 cm. long. Perianthium 
3-5-4:5 em. long., fauce 4 mm. diam., segmenta circa 1 cm. long. ; filamenta 
3—3°5 em. long. ; antheree vix 2 mm. long. 

Near C. Welwitschii, Hiern, but a much smaller plant with no leaves in 
the flowering stage. The flowers are relatively larger, with shorter pedicels 


and a narrower tube. 
PY 
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HaMANtTHUs MULTIFLORUS, Martyn, Monogr. 

Near Chirinda, 3800 ft.; in fl. Oct. ; n. 359. 

Distrib. Tropical Africa. 

Crinum Kirk, Baker in Bot. Mag. t. 6512. 

Kurumadzi River, 2000 ft.; in fl. Nov.; and near Chirinda, 3800 ft. ; 
n. 438. 

Distrib. Hast tropical Africa. 

PANCRATIUM TRIANTHUM, Herb. in Ann. Nat. Hist. ser. 1, iv. (1840) 28. 

Near Chirinda, 3800 ft.; n. 322. 

Distrib. Tropical Africa. 


DIOSCOREACE i. 


DroscorEA SATIVA, Linn. Sp. Pl. 1033. 

Chirinda Forest, 3800 ft. ; in fl. May ; n. 531. 

Distrib. Widely cultivated in the tropics. 

D. Bucuanant, Benth. in Hook. Ic. t. 1897-8. 

Near Chirinda, 3800 ft. ; in fl. July ; n. 1091. 

Distrib. Shire Highlands. 

D. Scutmperiana, Hochst. ea Kunth, Enum, Pl. v. 339. 

Chirinda, 3700-4000 fl. ; in fl. & fr. Feb. ; n. 214, 

Inistrib. Tropical Africa. 

Chindao name, “ Intendene.” _ Very common along the outskirts of 
Chirinda and Chipete and found throughout the Jihu, where it seems to 
prefer the denser bush, as also about Maruma. 


D. pumgetorum, Paw in Engl. § Prantl, Pflanzenfam. ii. Abt. 5, 134. 

Lower Zona, Jihu district, 2000 ft.; in fl. Feb.; and near Chirinda, 
3700 ft. ; in young fr. March ; n. 215. 

Distrib. Tropical Africa. 

Chindao name, “Idiya.”” Common throughout the Jihu district, chiefly 
in grass jungle. It makes a very rapid growth after the annual, jungle fires 
and grows straight upward till top-heavy, then falls and climbs over any 
vegetation on which it happens to rest. 


D. Brcoartana, Martelli, Fl. Bogos, 83. 


Near Chirinda, 3800 ft. ; in fl. Dec. ; nn. 1091 a, 6630. 
Distrib. Tropical Africa. 


LILIACEA. 


SmiLax Krausstana, Meisn. in Flora, xxviii. (1845) 312. 
Beira, in fl. Dee. ; n. 1093: near Chirinda, 3500-5900 ft.; in fl. & fr. 
Nov., Dec. ; n. 212 : Chimanimani Mts., 7000 ft. ; n. 1099. 
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Singuni name, “ Ingwena Negulube.” A common thorny trailer found 
throughout the Jihu, Mafusi and Southern Melsetter districts wherever the 
soil is rich and the grass growth rank. 


Distrib. Tropical Africa, Natal. 


ASPARAGUS VIRGATUS, Baker in Saund. Ref. Bot. t. 214. 
Near Chipete forest patch, 3800 ft.; in fl. Oct. ; n. 239. 
Distrib. Nyasaland, South Africa. 


A. pLumosus, Baker in Journ. Linn. Soc., Bot. xiv. (1877) 613. 
Chirinda, 3700-4000 ft. ; n. 240. A climber common in the forest. 
Distrib. Kast tropical Africa ; South Africa. 


A. astaticus, Linn. Sp. Pl. 313. 

Beira, 50 ft.; infr. Dec. ; n. 1094: River Chipetzana, 3000 ft., and Upper 
Buzi ; in fl. Oct. ; n. 239 a. 

Distrib. Kast tropical Africa ; South Africa ; Tropical Asia. 


A. ANGOLENSIS, Baker in Trans. Linn. Soc. ser. 2, Bot. i. (1876) 254. 
Near Chirinda, 3800 ft. ; in fl. May, Oct. ; n. 520. 

Distrib. Angola. 

A. aFricanus, Lam. Encyc. i. 295. 


Umtefu River, Lower Buzi, 600 ft. ; in fr. Jan. ; n. 1096. 
Distrib. Tropical and South Africa. 


A. aTuiopicus, Linn. Mant. 63. 

Chimanimani Mts., 7000 ft.; in fl. Sept.; n. 1092. Growing amongst 
the rocks. 

Distrib. East tropical and South Africa. 


A. Faucatus, Linn. Sp. Pl. 313. 
Chipete Forest, 3800 ft. ; in fl. April; n. 91. 
Distrib. Tropical and South Africa ; Tropical Asia. 


A. MEDEOLOIDES, Thunb. Prodr. 66. 

Chipete Forest, 3800 ft.; in fl. & fr. April, May; n. 89: Mt. Pene, 
7000 ft. ; n. 6058. 

Distrib. British Hast Africa ; South Africa. 


BEHNIA RETICULATA, Didr. in Vid. Medd. Kjébenh. 1854, 183. 

Chimanimani Mts., 7000 ft. ; in fl. Sept. ; n. 1098: Mt. Pene, 7000 ft. ; 
n. 6057:, Chirinda Forest, 4000 ft.; in fl. & fr. Oct.; n. 90: Maruma 
forest patch, 3700 ft. ; in fl. Sept. ; n. 791. 

Distrib. South Africa ; not previously recorded from Tropical Africa. 
Very common in the Chimanimani forest patches, and in Chirinda and 
Chipete. 
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DRACENA FRAGRANS, Gawl. in Bot. Mag. t. 1081. 

Mt. Maruma, 3500 ft.; in fl. Sept.; n. 725. A small single-stemmed tree, 
30 ft. or so in height ; stems to a foot or more in diameter. Flowers pale 
greenish. Leaves eaten by the rock-rabbits (Hyrax). Chirinda Forest, 
3700-4000 ft., u. 724 (leaves only) and in fl. Dec., n. 6520: a shrub 
about 10 feet in height, forming dense handsome clumps here and there 
throughout the forest and a favourite nesting-place for forest birds. 

Distrib. Tropical Africa. 


DRACENA GAZENSIS, Pendle, sp. nov. 

Arbor 30-35-pedalis, foliis alternis sessilibus elongatis lineari-lanceolatis 
acutis, siccis tenuibus; panicule speciosee subpyramidalis ramis primariis 
patentibus leviter sursum curvatis flores albidos breviter pedicellatos dense 
fasciculatos supra medium et apice gerentibus ; bracteis breyibus deltoideis 
margine scariosis acuminatis, quam pedicelli brevioribus ; perianthii tubo 
elongato cylindrico lacinias late-lineares paullo excedente ; staminibus 
quam corolla et stylus paullo brevioribus ; antheris oblongis sub medio affixis ; 
ovario oblongo. 

Hab. Near Chirinda, 3800 ft., in fl. Oct.; Mt. Maruma, 3500 ft., in 
fl. Sept.; n. 80. A tall slender shrub or small tree with whitish flowers 
found in the kloofs and common in wooded glens. 

Folia 10-24 em. long., 1:3-2 cm. lat. Panicula 30 em. long., 20 em. 
diametro; rami ad 10 em. long. Pedicelli 2-4 mm. long. Perianthium 
4—4°5 om. long., lacinie circ. 2 cm. long., 3 mm. lat. 

Evidently near the Usambara species D. deremensis, Engler (known only 
from the description), which it apparently resembles in habit and character of 
inflorescence, but having smaller narrower leaves and much larger flowers— 
the perianth in D. deremensis is described as 1°5-1:7 em. long. 

“A small tree 30-35 ft. high but slender and nearly always bending over. 
The largest seen measured 14 inches in diameter at 4 feet from the ground ; 
trunk much furrowed and scored ; bark externally greenish-grey but much 
overgrown with a short moss and some lichen. Common in the Maruma 
forest patch and in the wooded glens about Chirinda. It occurs too in the 
Inyamkuwha forest patch.” 


KNIPHOFIA RHODESIANA, Rendle, sp. nov. 

Herba elata foliis....; pedunculo crasso superne bracteis vacuis paucis 
scariosis munito, bractea infima e basi acuminata lineari-filiformi, ceteris late 
deltoideis acutis ; racemo denso late oblongo ; bracteis florentibus late 
triangulari-ovatis obtusis conspicue uninerviis scariosis albidis ; pedicellis 
brevissimis ; perigonio luteo-scarlatino cylindrico-clavato supra ovarium 
angustato, lobis obtuse triangulari-ovatis ; antheris inclusis late ellipticis ; 
stylo exserto. 
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Hab. Nyahodi River at about 5000 ft. ; in fl. April; un, 723. 

Pedunculus 5°5 dm. altitudine excedens, 8 mm. crass. Racemus 7 cm. long., 
2°5 cm. lat. Bractew fertiles circiter 6 mm. long., 2 mm.+ lat. Pedicelli 
vix 2mm. long. Perigonium circiter 3°5 em. long.; fauce 5 mm, diam.; lobi 
2-5 mm. long. Anthera 1-5 mm. long. 

A member of the section Uvariee and nearly allied to the South African 
species K. wvaria, Hook., but differing in the colour of the flowers, non-exserted 
stamens and other details. 


ALOE RHODESIANA, Rendle, sp. nov. 

Acaulescens ; foliis rosulatis, e basi late ovata persistente Jinearibus, margine 
frequenter minute denticulatis ; scapo simplici per totum fere longitudinem 
bracteato ; bracteis scariosis conspicue nervosis sterilibus ovato-acuminatis, 
florentibus angustioribus quam pedicelli brevioribus ; perianthio basi valde 
stipitato cylindraceo pallide rubro, segmentis ad basin liberis, 5-nerviis, 
superne 3-nerviis, obtusis ; antheris oblongis inclusis; ovarium cylindrico- 
conicum in stylum breviter attenuatum. 

Hab. Melsetter, 6000 ft., n. 6047 ; Mt. Pene, 7000 ft., n. 6048; in fl. & 
fr. Oct. A herb with light coral-pink flowers and stems, met with constantly 
throughout the higher slopes from Umyumyumyu River to Mount Pene. 

Folia emarcida vel juvenilia solum exstant. Caulis florens 2°5-3 dm. 
altus, ad 0°5 cm. crassus ; bracteze steriles 1°5-1°8 cm. long. ; racemus 
10-15 em. long. Pedicelli 2°5 cm. long. Perianthium 3°5 cm. long. ; 
segmenta exteriora 5 mm. lat. Antherze 4 mm, long. Ovarium 8 mm. 
long. Capsula 2 cm. long. 

A member of the section Leptoaloé (Berger in Hngler’s Planzenreich) 
nearly allied to A. brunneopunctata, Engl. & Gilg, from the Kunene district, 
but a shorter more robust plant, distinguished also by the denticulate leaf- 


margin. 


ALOE SWYNNERTONII, Hendle, sp. nov. 

Acaulescens; foliis rosulatis late ensiformibus haud maculatis ad margines 
conspicue dentatis linea cartilaginea cinctis, dentibus subvalidis e basi sinuata 
deltoideis patulis cum apice corneo brunneo ; inflorescentia ramosa 4-pedali, 
ramis curvato-ascendentibus ultimis corymbosis, racemis abbreviato-capitatis 
dense multifloris, bracteis ovatis superne tenuiter acuminatis, quam pedunculi 
duplo brevioribus ; floribus salmoneis, perianthio basi rotundato et inflato 
deinde constricto subcylindraceo decurvato, tubo segmentis duplo breviore, 
filamentis inclusis. 

Hab. Hills near Chipetzana River, 3500 ft. ; in fl. April. In short grass ; 
stems 4 feet high rising from a crown of leaves on the ground. Flowers 


deep salmon. 
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Folium 3 dm. long., 8 em. lat. Dentes marginales 0°5 em. long., circa 
1 em. inter se distantes. Caulis florens 1°25 m. altus ; racemi circiter 4 cm. 
longi. Pedicelli circiter 15 cm. long. Perianthium 22 em. long. ; tubus 
7 mm. long. 

A distinct species of Berger’: section Tropicales, though the perianth 
is rounded at the base. It is characterized by its broadly ensiform regularly 
prominently toothed leaves, dense shortened raceme, and the short tube of the 
salmon-coloured perianth. 


ANTHERICUM ELONGATUM, Willd. Sp. Pl. il. 136. 

Chipetzana River, 3000 ft.; in fl. April; n. 773. Zona River, Jihu 
district, 2000 ft. ; in fl. Nov. ; n. 1751. 

Distrib. Angola, British Central Africa, Portuguese East Africa, South 
Africa. 


ANTHERICUM (§ Phalangium) RHODESIANUM, Rendle, sp. noy. 

Herba parva, rigidula, glabra, foliis pluribus radicalibus e basi vaginante 
anguste lineari-acuminatis plus minus revolutis striatis, scapum subteretem 
striatum nudum subeequantibus vel excedentibus ; floribus ad apicem scapi 
congestis ; bracteis atrorubris e basi ovato acuminatis superioribus spathi- 
formibus scariosis, pedicellos sub apice articulatos excedentibus ; alabastris 
apice quasi ustulatis ; perianthio 1 cm. long., segmentis ellipticis albis medio 
dorso 5-nerviis et atro-rubris apice nigrescentibus ; filamentis glabris quam 
antheree oblonge brevioribus. 

Hab. Melsetter, 6000 ft. ; in fl. Oct.; n. 6056. A small herb with white 
flowers growing among short grass. 

Folia interiora 9-20 cm. long., 2 mm. lat., exteriora breviora. Scapus 
ad 16 cm. long. ; inflorescentia dense Sodoueia vix 2°5 cm. long. Bractez 
1 em. long. vel breviores. Pedicellus 4 mm. long. Perianthium 1 cm. long., 
anthere 3°5—4 mm. long., filamenta vix 3 mm. long. 

Near A. ustulatum, Baker, from Angola (Huilla and Pungo Andongo), 
but distinguished by its somewhat larger flowers with a deep crimson keel 
and stort black tips to the petals; and the absence of the dark-crimson 
barred sheaths enveloping the leaf-bases. 


CHLOROPHYTUM GAZENSE, Rendle, sp. nov. 

Herba minor glabra fibris radicalibus fasciculatis interdum fusiforme 
incrassatis, foliis pluribus radicalibus basi vaginatis, lamina sicca papyracea 
9-11 nervia anguste lanceolata acuminata apice acutissima, basi in petiolum 
plus minusve elongatum transeunte ; scapo folia excedente laxifloro, floribus 
inter minores in axillis bractearum spathiformarum apice tenuiter acumi- 
natarum 2—3-fasciculatis ; pedicello medio articulato ; perianthii segmentis. 
lineari-oblongis obtusis 3-nerviis ; staminibus perianthio paullo brevioribus, 
filamentis pane supra ovarium alates sub anthera lineari flava acuminatis; 
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stylo gracili filamenta «quante; ovario depresso-globoso, ovulis in loculo 3; 
capsula valde emarginata angulata. 

Hab. Chirinda Forest, 3700-4000 ft.; in fl. & fr. Apr., May ; nn. 318, 527. 
A small plant with white petals and yellow anthers, common in the 
forest. 

Folia seepe 12-15 em. long., interdum ad 23 em., lamina petiolum cum 
vagina subequante, seepius 1-4-1°5 em. lat. Scapus 20-40 em. long. 
Bractea sterilis in parte scapi inferiore lineari-acuminata 1°5-3 em. long. ; 
bracteze florentes 2-0°5 cm. long. Perianthii segmenta 1 mm. lat., exteriora 
5 mm., interiora vix 6 mm. long.; anthere 1°5 mm. long.; ovarium 1:25 mm. 
long. Capsulee valvis 0°5 cm. long. 

The form of the leaf recalls the West African C. alismefolium, Baker, but 
the petiole is not sharply separated from the blade, and the species is probably 
nearer C. dawum, R. Br., though at once distinguished by its broader 
lanceolate leaves. 


CHLOROPHYTUM ANGUSTIFOLIUM, Pendle, sp. noy. 

Herba rhizomate tenui ut apparet reptans, collo nodisque rhizomatis parce 
setosis ; foliis paucis tenuibus basalibus glabris e vagina brevi valde elongatis, 
petiolo elongato in laminam anguste linearem lanceolatam longe acuminatam 
multinerviam nervo mediano conspicuo transeunte ; scapo nudo tenui foliis 
breviore superne sparse puaberulo; racemo puberulo haud bene evoluto 
multifloro, floribus geminis ;_ bracteis e basi ovata longe acuminatis margine 
minute serratulis; pedicellis brevibus medio articulatis; perianthii albidi 
segmentis trinerviis, exterioribus anguste lineari-lanceolatis, interioribus 
anguste ovyali-oblongis ; antheris flavis lineari-oblongis, filamentis glabris ; 
oyario ellipsoideo, ovulis in loculo multis, stylo gracili. 

Hab. Madanda forests at about 400 ft.; in fl. Dee.; n. 772. A herb 
with white flowers. 

Folia (petiolo incluso). ad 5 dm. long. et 9 mm. lat., petiolum 3-? totius 
longitudinis ; scapus (racemo excluso) 28 cm. long., racemus nondum perfecte 
evolutus 8 cm. long. Pedicelli circiter 3 mm. long. Perianthium 1 em. 
long.; segmenta exteriora 1-4 mm. lat., interiora 2°6 mm. lat.; stamina 
7:5 mm. long., antheris 4°55 mm. long. inclusis; ovarium 2 mm. long.; stylus 
11 mm. long. 

Recalls the widely distributed C. lavum, R. Br., in habit, but has larger 
flowers and the long narrow grass-like leaves are more lanceolate in form. 


C. BLEPHAROPHYLLUM, Schweinf. ex Baker in Journ. Linn. Soc., Bot. xv. 
(1876) 327. 

Near Chirinda, 3500 ft. ; in fl. Oct. ; n. 329: Lower Zona, Jihu district, 
2000 fi. ; n. 330. 

Distrib, Tropical Africa. 
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Direcapi viripE, Mench, Meth. Suppl. 267. 
Near Chirinda 3500-3800 ft. ; in fl. Oct. ; n. 59. 
Distrib. Hast tropical Africa ; South Africa. 


Ureinga aurissima, Baker in Journ. Linn. Soc., Bot. xiii. (1872) 221. 
Near Chirinda, 3800 ft.; in fl. & fr. Apr.; n. 321a. 
Distrib. Tropical and South Africa. 


ScILLA RIGIDIFOLIA, Kunth, Enum. iv. 330. 

Northern Melsetter, 5000-6000 ft.; in fl. Oct.; nn. 6053, 6226: Mt. 
Pene, 7000 ft.; in fl. & fr. Oct.; n. 6054. 

Distrib. Angola, German East Africa; South Africa. A small herb with 
white flowers, fairly common amongst the short grass of the mountains. 


S. npica, Baker in Saund. Ref. Bot. iii. App. 12. 

Mt. Pene, 6500-7000 ft. ; in fl. Sept., Oct. ; nn. 767, 6055. 

Instrib. East tropical Africa; also India and Ceylon. A small herb of 
the open grass veld. Flowers green and purplish. The leaves are broader 
and less tapering below than in typical specimens of this species; and the 
Mt. Pene plants may perhaps represent a distinct species. 


GLORIOSA SUPERBA, Linn. Sp. Pl. 305. 

Chipetzana River, 3000 ft. ; in fl. Apr.: Kurumadzi River, Jihu district, 
2000 ft. ; in fl. Jan.; n. 716: Chirinda outskirts, 3800 ft.; in fl. Dec. ; 
nn. 6507, 6509. 

Distrib. Tropical Africa, Transvaal ; also Tropical Asia. 


COMMELINACE. 


Commetina Livinestont, C. B. Clarke in DC. Mon. Phan. iii. 190. 

Kurumadzi River, 2000 ft.; in fl. Nov. ; n. 762. A common herb, wild 
in cultivated ground ; flowers cobalt-blue. 

Distrib. East tropical and South Africa. 


ANEILEMA sinicum, Lindl. in Bot. Reg. t. 659. 

Chirinda Forest, 3700-4000 ft. ; in fl. May ; n. 765: Kurumadzi River, 
2000 ft.; in fl. & fr. Nov.; n. 763: Madanda forests, 400 ft.; in fl. & fr. 
Dec. ; n. 756. 

Iistrib. A common Tropical African weed ; also South Africa and Asia. 


FLoscopa GLOMERATA, Hassk. Commel. Ind. 166. 

Chirinda, 3700 ft.; in fl. & fr. June; n. 764: Upper Buzi, 3000 ft. ; in 
fil. & fr. Apr. ; n. 761. In swampy ground ; flowers dull purple. 

Distrib. South tropical Africa ; South Africa ; Mascarene Islands. 
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PALMACEA. 


PHENIX DACTYLIFERA, Linn. Sp. Pl. 1188. 

Near Chirinda, 3500 ft.; in fl. & fr. Oct. ; n. 666. 

Distrib. The date-palm, widely cultivated in Tropical Africa. 

Fairly common in the neighbourhood of Chirinda along streams and to 
a less extent in the open bush. Occurs also in other parts of the Melsetter 
district (including especially the Chipetzana River, the Myanyadzi and the 
Umvumyumyu), up to nearly 6000 ft. It appears not to occur much below 
3000 ft. Also noted in some numbers in the Umtali district, notably on the 
Umtali River. 


HypHm@ne ventricosa, Kirk in Journ. Linn. Soc., Bot. ix. (1866) 235. 
Umblonhlo, Lower Buzi, 100 ft. ; fruit only. A large fan-leaved palm. 
Mstrib. Congo, Damaraland, Zambesi River. 

“A tall palm becoming increasingly common as one approaches the coast 
from the highlands. On the north side of the River Buzi there are a 
number in the neighbourhood of the Amanzimhlope, a stream to the east 
of the Sitatonga forest. On the south the first, mere stunted specimens, 
were noted at Zinyumbo. They become common, still in a small form, from 
the east bank of the Mwangezi onwards, the first really large specimens with 
a large bulge in the stem (apparently only acquired when old) being at 
Chimbuya. Between Muchukwana and Chironda, and again between Boka 
and Umhlonbhlo, there are a considerable number, especially about Inyamita, 
and there are much Jarger specimens at Inyajena.” 


TYPHACEA. 


TYPHA AUSTRALIS, Schumach. § Thonn. Beskr. Guin. Pl. 401. 
Beside the Zinyumbo pools, Zinyumbo Hills, 1500 ft.; Nov.; n. 961. 
Distrib. North Tropical and South Africa. 


AROIDEZA. 


AMORPHOPHALLUS (§ Hydrosme) Swynnerrontt, Rendle, sp. nov. 

Herba foliis ignotis, inflorescentia glabra, pedunculo et tubo spathz sparse 
verruculoso, spatha in parte inferiore convoluta, tubo late cylindrico basi 
paullo inflato, intus verrucoso, limbo late ovato acuminato patente undulato, 
spadice sessili spathee subsequali, parte florifera feminea cylindrica, mascula 
superne paullo attenuata, floribus dense aggregatis contiguis, appendice 
gradatim attenuata apice obtusa in parte inferiore sparsius verruculosa : 
ovario subgloboso uniloculari, stigmate sessile suborbiculari ; antheris densis- 
‘sime aggregatis. 

Hab. Madanda forests at about 400 ft. ; in fl. Dec. ; n. 717 a. 

Pedunculus 28 cm. long., 0°5 em. crass. ; spathee tubus 7 cm. long., parte 
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feminea 2°5 em. crass. ; limbus 20 cm. long., 12 em. lat. Spadix 28 cm. 
long., pars feminea 1°5 em. long., 2 cm. crass., pars mascula 5 em. long. 
apice 1:5 cm. crass. ; appendix inferne 1 cm. apice 4 mm. crass. Ovarium 
4 mm. long. 

A very distinct species, perhaps nearest to A. Fischeri, N. E. Br., from 
South-Hast tropical Africa, but distinguished by the relatively shorter spadix, 
which is twice as long as the spathe in A. Fischeri, the one-celled ovary, &c. 
There is in the Kew Herbarium a very similar specimen, but with a much 
stouter spadix, collected by W. W. Johnson at Sofala at the sea-level. 


CULCASIA SCANDENS, Beauv. Fl. Owar. 1. 4, t. 3. 
Chirinda Forest, 3700-4000 ft. ; in fl. & fr. Jan. ; n. 98. 
Distrib. Tropical Africa. 


STYLOCHITON GAZENSE, Rendle, sp. nov. 

Herba glabra, vix pedalis, rhizomate crassotfibris vaginarum persistentibus 
induto et parte superiore radices crassas simplices emittente ; foliis (4) 
eodem tempore cum floribus evolutis, petiolo in parte inferiore dilatato 
vagineeformi laminam excedente ; lamina hastata lobo mediano late oblongo: 
apice apiculato, lobis basalibus ovato-triangularibus ; pedunculo e medio 
foliorum vaginarum orto petiolis valde breviore; spatha foliis breviore, 
tubo sub medio inflato superne cylindrico, limbo oblongo-lanceolato apice 
acuminato ; spadice vix protruso; floribus femineis numerosis aggregatis ; 
perianthio cupuliformi margine crasso, ovario libero oyoideo-angulato bi- 
loculato, ovulis in quoque loculo singulis ex apice partitionis centralis 
pendulis, stylo crasso ex ore perianthii exserto; parte spadicis mascula 
parti feminez contigua dense multiflora ; perianthio quam in flore femineo 
breviore nec superne contracto margine undulato; staminibus in quoque 
flore 4 exsertis, filamentis tenuibus quam anther longioribus, antheris 
subglobosis cellulis parallelis, ovarii rudimento centrali parvo. 

Hab. Madanda forests, 400 ft.; in fl. Dec. ; n. 717. A herb with green 
spathes, common on ant-heaps in Brachystegia bush. 

Rhizoma 0°5 cm. crass. ; folia ad 3 dm. long.; petiolus cum vagina ad 
1:9 dm. long., lamina 11 em. long. ; lobus medianus 6 em. lat., lobi basales 
vix 8 cm. long. Pedunculus 8 cm. long. Spatha cum apiculo 10 em. long., 
tubus 5 cm. long., sub medio 1:75 cm. diam., limbus 1°6 em. lat. Spadicis 
pars feminea 1°6 em. long, pars mascula 4 cm. long. Perianthium floris 
feminei 3 mm. long., stylus 2 mm.; perianthium floris masculi 1 mm. long., 
filamenta 2°5 mm. long., anthers 1:5 mm. long. 

Near the South African S, mawimus, in which however the leaf and 
spathe are much larger and the leaf has a cordate base. 
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POTAMOGETONACEZ. 


PoTAMOGETON PusILLUS, Linn. Sp. Pl. 127. 

Inyamadzi River, 2500 ft.; Sept. ; n. 958. 

nstrib, East and West tropical Africa ; widely distributed in warm and 
temperate regions. 


CYPERACEA. 


The collection includes the following well-known Tropical African species :— 
Pyereus polystachyos, Beauy. (Beira, Lower Buzi and Sabi River, 1000 ft.), 
and its var. laxiflora (near Chirinda, 3500 ft.) ; Cyperus amabilis, Vahl 
(Beira) ; C. Haspan, Linn, (Chirinda, 3500 ft.); C. distans, Linn. f. (Chirinda, 
3700 ft.) ; C. Zollingert, Steud. (Beira) ; C. rotundus, Linn. (Lower Buzi) ; 
C. Fenzelianus, Steud. (Lower Buzi) ; Mariscus Sieberianus, Nees (Chirinda, 
3800 ft.) ; Fimbristylzs diphylla, Vahl (Chirinda, 3700 ft.) ; F. exilis, Roem. 
& Schultes (Chirinda, 8000-6000 ft., Chimanimani Mts., 7000 ft., Upper 
and Lower Buzi) ; Fuirena pubescens, Kunth (Chirinda, 3500 ft.) ; F. glo- 
merata, Lam. (Beira) ; Lipocarpha argentea, R. Br. (Chirinda, 3500 ft., 
Lower Jihu, 2000 ft.) ; and Rhynchospora aurea, Vahl (Mt. Maruma, 
3500 ft.). 


KYLLINGA ALBA, Wees in Linnea, x. (1836) 140. 

Beside a water-furrow in cultivated ground near Chirinda, 3800 ft.; in 
fi. May ; n. 459. , 

Distrib. East and South tropical Africa ; South Africa. 


Pycreus Reamannianus, C. B. Clarke in. Durand § Schinz, Consp. Fl. 
Afr. Vr 542. 

Kurumadzi, River Jihu, 2000 ft. ; Nov.; n. 928. At water’s edge. 

Distrib. Transvaal ; Natal. 


Cyperus compactus, Lam. Jil. i. 144. 
Northern Melsetter, 2000-6000 ft.; in fl. Apr.; n. 916): Mt. Pene, 
6800 ft. ; in fl. Sept. ; n. 916: Indunda River, Lower Buzi, 100 ft. ; in fl. 


Dec. ; n. S164. 
Distrib. Tropical and South Africa and the Mascarene Islands. 


C. maritimes, Poir. in Lam. Encyel, vii. 240. 


Beira beach ; in fl. Dec. ; n. 936. 
Distrib. West and South-East tropical Africa ; Madagascar. 


C. spHmrosrermus, Schrader, Anal. Fl. Cap. 8. 

Lower Umswirizwi River, 1000 ft.; in fl. Dec.; n. 935: Beira, open 
woods, 50 ft.; in fl. Dec. ; n. 9354, 

Distrib. Somaliland, Angola ; also in South Africa and Madagascar. 
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(YPERUS FLABELLIFORMIS, Lottb. Descr. et Ic. 42. 
Inyamadzi Valley, 2500 ft. ; in fl. Sept. ; n. 934 : Kurumadzi River, Jihu, 
2000 ft. ; n. 929: Idunda River, Lower Buzi, 100 ft.; Dec.; n. 930. 
Distrib. Fast tropical Africa, Congo, Angola ; also South Africa and 
Mascarene Islands. 


C. pRoLIFER, Lam. Jil. i. 147. 

Beira, open woods, 50 ft.; in fl. Dec.; n. 931. Common along the 
railway line. 

Distrib. East tropical Africa ; Mascarene Islands. 


C. aLBostriatus, Schrad. Anal. Fl. Cap. 7. 

Mt. Pene, 7000 ft. ; in fl. Oct. ; n. 6036. Common in an open patch, in 
a wooded gorge, beside a stream. : 

Iistrib. South Africa to Natal and Transvaal. 


Mariscus Drecranus, Kunth, Enum. ii. 120. 

Beira: Boka, Lower Buzi, 100 ft.: Madanda forests, 400 ft. : in fl. Dec. ; 
ie kts 

Distrib. West tropical Africa, Mozambique district; South Africa, 
Mascarene Islands, Trepical Asia. 


M. nemispHaricus, C. B. Clarke in Durand § Schinz, Consp. Fl. Afr. 
y. 989. 

Madanda forests, 400 ft. ; Dec.; n. 946: near Chirinda, 3800 ft. ; April ; 
n. 412. 

Distrib. Kast tropical, Africa. 


Scirpus corymBosus, Roth, Nov. Pl. Sp. 28. 

Melsetter, 6000 ft.; Sept.; n. 906: Inyamadzi Valley, 3000 ft. ; Oct. ; 
n. 905. 

Mstrib. Hast tropical Africa, Angola ; Egypt, South Africa, Madagascar, 
India. 


FIMBRISTYLIS RHODESIANA, Rendle, sp. n. 

Herba annua, parva, cespitosa, pilosula, habitu forme parvee F’. ewilis, culmis 
gracilibus striatis patule pilosulis ; foliis culmis dimidio brevioribus tenuibus 
flaccidis interdum spiraliter tortis pilosulis ; umbelle spiculis 3-5, pedi- 
cellatis ; bracteis umbella brevioribus ; spiculis ovatis compressis multifloris 
(plus quam 20), castaneo-brunneis; glumis caducis ovatis obtusis inconspicue 
pilosulis, carina pallida haud mucronata ; floribus usque ad apicem spiculee 
bisexualibus ; staminibus 3, antheris filamentis multo brevioribus ; stylo 
nucem excedente, ramis 3 exceptis glabro, basi dilatato pyramidato supra 
nucem constricto ; nuce albescente parva trigona obovoidea transverse 
rugulosa, 
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Hlab. Upper Buzi, 3000-3500 ft. ; April ; n. 920. 

Planta 1 dm. alta. Folia linearia vix 0° mm. lat., facie superiore plana 
glabra, facie inferiore convexa pilosula et cum venis 3 longitudinaliter striata. 
Culmi 0°3 mm. diam. Umbelle rami 6-9 mm. long. Spicze 0°5 em. long. ; 
glume 3 mm. long.; anther 0°3 mm. long.; stylus cum ramis 2 mm. long. ; 
nux vix 1 mm. long. 

A characteristic little plant belonging to the section Trichelostylis, with 
the habit of small slender forms of F. ewil’s, Roem. & Schult., from which, 
however, it is distinguished by the relatively broader and shorter many- 
flowered spikelets, the readily falling glumes, shorter anthers, and smaller nut.. 


Furrena stricta, Steud. Syn. Pl. Glum. ii. 128. 
Near Chirinda, 3700 ft. ; in fl. Jan. ; n. 910. Beside water. 
Distrib. Upper Guinea, British East Africa, Nyasaland ; Madagascar. 


RHYNCHOSPORA CANDIDA, Beck. in Linnea, xxxvii. (1871-73) 605. 

Beira, open woods, 50 ft. ; in fl. Dec. ; n. 915. 

Distrib. West tropical and South-East tropical Africa; Madagascar ; 
Tropical South America. 


SCLERIA MELANOMPHALA, Kunth, Enum. il. 345. 
Hargwe head-waters, Jihu, 2500 ft.; in fr. Jan. ; n. 420. 
Distrib. Tropical and South Africa ; Madagascar. 


S. racemosa, Poir. in Lam. Encycl. vii. 6. 
Jihu, Kurumadzi River, 2000 ft.; in fl. Nov.; n. 902. Near the river. 


Distrib. Tropical Africa, Mascarene Is. 


Eriospora VILLosuLa, C. B. Clarke in Trans. Linn. Soc. ser. 2, Bot. iv. 
(1894) 54. 
Chimanimani Mts., 7000 ft. ; in fl. Sept.; n. 918. Common on the cliff- 


ledges. 
Distrib. German Hast Africa, Nyasaland. 


CAREX SPICATO-PANICULATA, C. B. Clarke in Durand § Schinz, Consp. Fl. 


Afr. v. 690. 
Near Chirinda, 3000 ft.; June; n. 413. 
Distrib. German East Africa ; South Africa and Mascarene Islands. 


CU. conpENSATA, Nees, in Wight, Contrib. 123. 
Mt. Pene Forest, 6500-7000 ft. ; in fl. Sept. ; n. 903. Common in the 


forest. 
Distrib. Nyasaland ; also India. 
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GRAMINEAS. 


The collection includes the following well-known African species :—J/mperata 
arundinacea var. Thunbergii, Hack. (Northern Melsetter, 4000-5000 ft., and 
Beira) ; Rotthallia compressa var. Jasciculata, Hack.;. Heteropogon hirtus, 
Pers. (Northern Melsetter, 4000-6000 ft.; Upper Buzi, 3000-3500 ft.) ; 
Sorghum vulgare, Pers., and S. halepense, Pers. (Lower Buzi); Themeda 
triandra, Forsk. (Northern Melsetter, 4000-6000 ft., near Chirinda 3500 ft., 
Lusitu River, 3000 ft., Nyahodi River, 4000 ft.) ; Paspalum scrobiculatum, 
Linn. (Northern Melsetter, 4000-6000 ft., near Chirinda, 3700 ft., Lower 
Bazi); Panicwn colonum, Linn., and P. Crus-galli, Linn. (Lower Buzi) ; 
P. maximum, Jacq. (Chirinda, 3700-4000 ft., Lower Buzi) ; P. uncinatum, 
Raddi (Chipete forest patch, 3800 ft., Chirinda Forest, 83700-4000 ft.); Tricho- 
lena rosea, Nees (Northern Melsetter, 4000-6000 ft., Nyahodi River, 4000 ft., 
near Chirinda, 3500-3800 ft., Upper Buzi, 3000-3500 ft., Beira, 50 ft.) ; 
Oplismenus africanus, Beauy. (Chipete forest patch, 3800 ft.) ; Setaria aurea, 
A. Br. (Northern Melsetter, 4000-6000 ft., Chirinda, 3000 ft., Upper and 
Lower Buzi); S. verticillata, Beauy. (near Chirinda, 3500 ft., Chipete forest 
patch, 3800 ft.) ; Olyra latifolia, Linn. (Chipete forest patch, 3800 ft.) ; 
Perotis latifolia, Ait. (near Chirinda, 3700 ft., and Lower Buzi) ; Tragus 
racemosus, Scop. (Madanda forests, 400 ft.. and Lower Buzi); Keleria 
cristata, Pers. (Mt. Pene, 6500-7000 ft.) ; Phragmites communis, Trin. 
(Nyahodi River, 4000 ft., Lusitu River, 2500 ft.) ; Aristida Adscensionis, 
Linn. (Northern Melsetter, 4000 ft.) ; Sporobolus virginicus, Kunth (Beira 
beach) ; Cynodon Dactylon, Pers. (near Chirinda, 3800 ft., Lower Buzi, 
400 ft.) ; Chloris barbata, Sw. (near Chirinda, 3500 ft., Northern Melsetter, 
4000 ft.) ; Eleusine indica, Geertn. (Northern Melsetter, 6000 ft., near 
Chirinda, 3500 ft.) : H. verticillata, Roxb. (Lower Buzi, 100-400 Tis)'s 
Dactyloctenium cegyptiacum, Willd. (Northern Melsetter, 4000-6000 ft.) ; 
Leptochloa filiformis, Beauy. (Lower Buzi, 0-400 ft.) ; Eragrostis chaleantha, 
Trin. (Northern Melsetter, 3000-6000 ft.) ; 4. major, Host (Northern 
Melsetter, 4000-6000 ft., Upper Buzi, 3000-3500 ft.) ; EB. superba, Peyr. 
(Lower Buzi) ; . aspera, Nees (Chirinda, 3700-4000 ft.). 


ANATHERUM MURICATUM, Beauv. Agrost. 150, t. 22. 

Chibabava, Lower Buzi, 400 ft.; Dec. ; n. 956. A grass with a very blue 
-appearance, common on edges of pools. 

Distrib. West and Central tropical Africa. 


IscHAMUM FASCICULATUM, Brongn., var. ARCUATUM, Hack. Androp. 235. 
Lusitu River, 3000 ft. ; Apr. ; n. 1652. 
Distrib. Hastern South Africa (Kei River to Natal). 


Cou 
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IscHZMUM GLAUCOSTACHYUM, Stapf in Dyer, Fl. Cap. vii. 328. 
Umbhlonhlo, Lower Buzi, 100 ft. ; Jan. ; n. 1573. 
Distrib. Transvaal. 


HLIONURUS ARGENTEUS, Nees, Fl. Afr. Austr. 95. 

Near Chirinda, 3700 ft.; Jan.; n. 1624; a common grass: Mt. Pene, 
6500-7000 ft. ; Sept. ; n. 1648 ; a small grass. 

Distrib. Tropical and South Africa. 


ANDROPOGON HIRTIFLORUS, Kunth, var. SEMIBERBIS, Stapf in Dyer, FI. 
Cap. vii. 337. 

Northern Melsetter, 4000-6000 ft.; April; n. 1607: near Chirinda, 
3500 ft..; Jan. ; n. 1621. 

Distrib. Tropical and South Africa ; widely distributed in the tropics. 


A. CERESL#FORMIS, ees, Fl. Afr. Austr. 109. 

Beira, open woods, 50 ft.; Dec.; n. 1598: hills between Lusitu and 
Nyahodi, 5000 ft. ; April ; n. 1656. 

Distrib. Tropical South Africa. 


A. Gayanus, Kunth, Rev. Gram. i. 163. 
Zinyumbo Hills, 1500 ft.; Jan. ; n. 1555: near Chirinda, 3800 ft.; April ; 
n. 967: Upper Buzi, 3000-3500 ft. ; April ; n. 984, 
Distrib. Tropical Africa. 


A. pERtusus, Willd. Sp. Plant. iv. 922. 
Northern Melsetter, 4000-6000 ft.; April ; n. 1613. | 
Distrib. Tropical and South Africa ; Tropical Asia to North Australia. 


A. scuirENsis, Hochst. ex Rich. Tent. Fl. Abyss. 1. 456. 
Near Chirinda, 3500 ft. ; Dec. ; n. 1624 ; a common grass. 
Distrib. Tropical Africa. 


CymBopogon Sco@nanrius, Spreng., var. VERSICOLOR, Hack. Andropog. 
‘610. 

Northern Melsetter, 4000-6000 ft. ; April; n. 1689: Nyahodi River, at 
about 4000 ft.; April; mn. 1676: near Chirinda, 3500 ft.; Jan.; n. 1641: 
Zinyumbo Hills, 1500 ft. ; Jan.; n. 1556: Lower Buzi, 100 ft.; Dee. ; 
nn. 970, 1560, 1570, 1576. 

Distrib. Hast tropical and South Africa ; Mascarene Islands, India. 


Var, DENsIFLOoRUS, Hack. l. c. 611. Melsetter, 6000 ft.; April ; n. 2098. 
Distrib. Tropical Africa. 
LINN. JOURN.— BOTANY, VOL, XL. Q 


226 CONTRIBUTION TO THE FLORA OF GAZALAND. 


‘YMBOPOGON GIGANTEUS, Chiov. Intorn. ale. Gram. Essenza, 12. 
Near Chirinda, 3500 ft.; Jan.; n. 1636: Upper Buzi, 3000-3500 ft. ; 
April ; n. 994. 
Distrib. Tropical Africa. 


C. rurus, Rendle, in Cat. Welw. Afr. Pl. ii. 155. 

Melsetter, 4000-6000 ft. ; April; nn. 1606, 1712: Lusitu River at about 
3500 ft.; April; n. 1655: Upper Buzi, 3000-3500 ft. ; April ; n. 993. 

Distrib. Tropical and South Africa and Mascarene Is. ; Brazil. 


Var. FuLvicomus, Rendle, l. c. Upper Buzi, 3000-5000 ft.; April; n. 995. 
Distrib. Tropical Africa. 


CYMBOPOGON GAZENSE, [endle, sp. nov. 

Gramen perenne (?)metrale, internodiis culmi validis teretibus glabris, 
nodis inferioribus geniculatis (basalibus radicantibus), superioribus erectis ; 
vaginis preeter marginem tuberculoso-hirsutum glabris, inferioribus inter- 
=e reamenuboes superioribus internodiis valde brevioribus ; ligula brevi 
truncata glabra; lamina e basi constricta lineari-acuminata wee sparse 
pilosa margine (interdum quoque supra) scabrida costa media albo-lineata 
subtus prominente, nervis lateralibus prominulis; panicula foliosa folia 
excedente angusta sublaxa; spathis lanceolatis acuminatis membranaceo- 
scariosis brunneis margine inferiore excepta glabris, dorso superne carinaté 
scabridulo ; pedunculis communibus filiformibus inclusis sub apice albido- 
pilosis ; racemis e medio spathe flabelliformi exsertis contiguis, uno sessili, 
altero cum pedunculo brevissimo dense albido-hirsuto ; articulis 1-2 ciliatis 
pedicellis similibus ; spiculis brunneo-viridibus, eis paris infimi racemi sessilis 
homogamis (¢); spiculis ceteris sessilibus 8 oblongis superne angustatis. 
gluma inferiore chartacea truncata pubescente preecipue in sulco mediano, 
nervis intracarinalibus 3 sub apice solum manifestis, carinulis praecipue in 
parte superiore scabridulis, callo brevi barbato ; gluma superiore membra- 
nacea, obtusa, 3-nervia, nervis lateralibus superne ciliolatis ; gluma LV. lineari 
apice bidentata psene ad aristam geniculatam brunneam gracilem reducta ; 
spiculis pedicellatis ¢ vel neutris, gluma I. lineari-lanceolata cuspidata pee 
conspicu 7-nervata nervis scabridulis, carinis ciliatis. 

Hab. Near Chirinda, 3700 ft.; Jan.; n. 1637. A tall grass, common. 
Internodia 55-12 cm. long, medio 2 mm. crass. Vales 5-7 em. long. $ 
ligula 0°75 mm. long. ; lamina ad 25 em. long., 8 mm. lat. Panicula 18 em. 
long. Spathee propria 2°2-2°7 em. long. Racemi 1:2-1-4 em. long. ; articuli 
15 mm. long. Spicule 8 4°5 mm. long. ; anther 2 mm. long.; arista 
circiter 2 cm. long. ; paullo sub medio geniculata. Spicule pedicellatee 8 mm. 

long. ; antherze 32 mm. long. Spiculz paris homogame 7 et 8 mm. long. 

Near C. Schimpert, Rendle, but a more graceful plant with smaller, more 
compact racemes, shorter-awned sessile spikelets and larger stalked spikelets.. 
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CyMBoPOGON ScHimPERI, Rendle in Cat. Welw. Afr. Pl. ti. 155. 

Northern Melsetter, 4000-6000 ft.; April; n. 951: Upper Buzi, 3000- 
3500 ft. ; April; n. 994 a. 

Distrib. East tropical Africa, Angola, Natal. 


C. ELEGANS, Spreng. Pug. Pl. Nov. ii. 14. 
Nyahodi River at about 4000 ft.; April; n. 1675. 
Dnstrib. ‘Tropical East Africa, Angola, Natal, Mascarene Is. 


C. Tampa, Rendle, comb. nov. 

Andropogon lepidus, var. Tamba, Hackel. 

Northern Melsetter, 4000-6000 ft. ; April; nn. 950, 1690: near Chirinda, 
3806 ft. ; April ; n. 415. 

Distrib. Abyssinia. 


C. FILIPENDULUS, [tendle in Cat. Welw. Afr. Pl. ii. 157. 

Northern Melsetter, 4000-6000 ft.; April; n. 1687: near Chirinda, 
3500 ft.; Jan.; n. 1640: Upper Buzi, 3000-3500 ft.; April; nn. 985, 
988, 990. 

Distrib. Tropical Africa, Natal, Ceylon, Australia. 


C. Lecomtet, Rendle, comb. nov. 

Andropogon Lecomte, Franch. in Bull. Soc. Hist. Nat. d’Autun, viii. 329 
(1895). 

Nyahodi River, 4000 ft. ; April; n. 1660. 


Distrib. Congo, Nyasaland. 


C. Ruprecutu, Rendle in Cat. Welw. Afr. Pl. ii. 160. 

Northern Melsetter, 4000-5000 ft.; April; nn. 1605, 1686: Nyahodi 
River at 4000 ft.; April; n. 1659a: Upper Buzi, 3000-3500 ft. ; April ; 
n. 991. 

Distrib. Tropical Africa, Transvaal, Madagascar ; also in Mexico. 


IsACHNE ALBENS, Jrin. Ic. Gram. 8, t. 85. 
Chipete forest patch, 3800 ft.; April; n. 406. 
Distrib. Tropical Africa ; tropical Asia. 


DiIGgiTARIA ERIANTHA, Steud. in Flora, xii. (1829) 468. 
Lower Buzi, 100 ft. ; Dec. ; n. 1586. 
Distrib. South Africa to the Zambesi. 


DicgrraRiA SwWYNNERTONLI, Jtendle, sp.nov. (PI. 6. figs. 6-10.) 

Giamen perenne, rhizomate squamis pilosis obtecto, culmo recto subterete 
4-nodo basi vyaginis marcidis vestito, nodis glabris, vaginis laxis internodia 
subequantibus, glabris; ligula brevi truncata fimbriata ; lamina lineari- 
acuminata plana basi subcordata facie interivre et juxta ligulam pilosa, pilis 

Q2 
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e basi tumido ortis; panicula folia valde superante, racemis in axi com- 
muni racemis breviore fastigiatis verticillatis superne interdum oppositis vel 
alternatis ; rhachilla trigona margine minute denticulata, quam spicula vix 
latiore ; spiculis rhachi appressis geminis, alter subsessilis, alter breviter pedi- 
cellata, basi quaternis, deinde ternatis, ovali-oblongis acutis ; gluma I. minuta, 
triangulari-acuta ; gluma II. spicula duplo breviore, plus minus scabridula, 
ovato-triangulari acuta 3-nervia longe-pilosa; gluma III. ovato-acuta 
5-nervia, nervis marginalibus obsolete pilosulis, quam gluma IV. paullulo 
longiore ; gluma IV. ovali-oblonga acuta valde convexa viridi-lurida minu- 
tissime puncticulata. 

Hab. Ginyumbo Hills, 1500 ft.; Jan.; n. 1554. 

Rhizoma 3-4 mm. crass. Culmus ad basin inflorescentiz 11 dm. long., 
25 mm. crass. Waginee 9-28 cm. long. ; lamin ad 25 cm. long. et 6 mm. 
lat., ligula 15 mm. long. Panicula 18-20 em. long., racemi 11-13, 13-17 em. 
long. Spicula 2°5 mm. long., pedicellus 1°5 mm. long.; gluma II. 1 mm. 
long.; gluma III. 2°5 mm. long. 

Near D. eriantha, Steud., but a more graceful plant with slenderer racemes 
and more closely appressed, somewhat smaller, very acute spikelets ; the 
third glume is almost or quite glabrous. 


DiGIraRIA SANGUINALIS, Scop., var. CILIARIS Rendle in Cat. Welw. Afr. 
Pi. ii. 163. 

Beira beach ; Dec. ; n. 1588. 

Distrib. Widely spread in the tropics. 


Var. HORIZONTALIS, Rendle,l. c. Near Chirinda, 3800 ft.; April; n. 964. 
Distrib. Tropical and South Africa; Mascarene Islands and Tropical 
America. 


DIGITaRIA GAZENSIS, Rendle, sp. nov. (Pl. 6. figs. 1-5.) 

Gramen perenne, bipedale, rhizomate brevi lignoso squamis breviter 
tomentosis obtecto; culmis erectis gracilibus subcompressis prater nodoxs 
glaberrimis specimine 4-nodis, nodis pilosis; foliis glabris, vaginis laxis, 
Jaminis planis anguste linearibus acuminatis, nervo mediano dorso prominulo, 
ligula brevi rotundata ; racemis 6-9, in rhachi gracillima alternatim vel sub- 
opposite ordinatis patulis vel suberectis laxifloris; spiculis geminis, altera 
brevius altera longius pedicellata, ovalibus ; rhachilla tenui compressse-trigona 
margine minute denticulata spiculis plus duplo angustiore; gluma I. 0: 

. . . . . . é - 
gluma IT. ovali-oblonga 5-nervia, nervis 2 lateralibus inediano proximis crassis 
margine et nervis albide-pilosis, inter nervos fragili spiculam cequante ; 
gluma III. late ovali IT. simili; gluma IV. elliptica viridi-lurida valde 
convexa breviter acuta minutissime seriatim puncticulata. 

Hab. Beira, open woods; 50 ft. ; Dec. ; n. 1593. 

eb . : : ‘ 

Culmi c. 6 dm. alt., 2 mm. diam. Vagine internodia subeequantes vel 
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breviores, laminze 22 em. long. vel breviores, 3 mm. lat. ; ligula 1:5 mm. long. 
Panicula 12-15 em. long., rami 7-11 cm. long. Spicula 2 mm. long. ; pedi- 
cellus alter vix 0°5 mm., alter 2 mm. long. 

A distinct species characterized by its graceful habit, elongated linear 
leaves, hairy nodes, slender racemes, and small spikelets in which the first 
glume is wanting. The inflorescence recalls that of some forms of Digitaria 
mutica (Panicum scalarum, Schweinf.), but the racemes are longer and more 
slender and the spikelets less turgid. 


PanicuM HUMIDICOLUM, Rendle in Welw. Cat. ii. 169. 

Beira, open woods, 50 ft.; Dee. ; n. 1596 d. 

Distrib. Angola, Huilla. Differs from the type specimen in the slightly 
smaller, less hairy spikelets. 


P. prizantuum, Hochst. ex A. Rich. Tent. Fl. Abyss. ii. 363. 

Northern Melsetter, 4000-6000 ft.; April; n. 1602a: Nyahodi River, 
4000 ft. ; April; n. 1673: near Chirinda, 3500 ft.; Jan.; n.1622: Zinyumbo 
Hills, 1500 ft. ; Jan. ; n. 1557. 

INistrib. Tropical Africa; Natal. 


P. nicgropepatum, Munro ex Ficalho §& Hiern in Trans. Linn. Soc. ser. 2, 
Bot. ii. (1881) 29. 

Madanda forests about 400 ft. ; Dec. ; n. 1558 a. 

Distrib. South Africa to Upper Zambesi. 


P. nupiatumE, Hochst. in Flora, xxvii. (1844) 253. 
Muchukwana, Lower Buzi, 400 ft. ; Dec.; n. 997. 
Distrib. Tropical Africa. A large form with pubescent spikelets. 


P. rricuopus, Hochst. l. c. 254. 
Lower Buzi, 100-400 ft.; Dec. ; nn. 971, 998, 1558. 
Distrib. Tropical Africa ; Transvaal, Natal. 


P. BoLBovEs, Schweinf. Beitr. Fl. Aithiop. 300. 
Northern Melsetter, 4000-6000 ft. ; April ; n. 1699. 
Distrib. Tropical Africa. 


P. serratum, Spreng. var. HOLOSERICEUM, Hack. ex Durand § Schinz, 
Consp. Fl. Afr. v. 765. 

Near Chirinda, 3800 ft. ; Jan. ; n. 1623. 

Distrib. South Africa to Nyasaland. 


P. zizantoipEs, H. B. K. Nov. Gen. & Spec. i. 100. 
Beira, open woods, 50 ft.; Dec. ; n. 1596. 
Distrib. West Africa ; India, Tropical America. 
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Panicum mFestum, Anderss. in Peters Mossamb. Bot. ii. 546. 
Lower Buzi, 100 ft.; Dec. ; n. 972. 
Distrib. East tropical Africa. 


P. Dreaeanum, Nees, Fl. Afr. Austr. 42. 
Beira, open woods, 50 ft. ; Dec. ; n. 1592. 
Distrib. South Africa, Nyasaland. 


Panicum (§ Eu-panicum) Swxnnertont, Rendle, sp. nov. 

Gramen culmis gracilibus ramosis (pars superior solum exstat); vagina 
sub inflorescentia sublaxa preeter pilos marginales basi tuberculatos paucos 
glabra; ligula obsoleta; lamina lineari-acuminata margine incrassata basi 
ampliata ; paniculee Pee tenui glabra, ramis filiformibus fastigiatis soli- 
tariis vel suboppositis iterum ermalad ramulis capillaribus secundis ; pedi- 
cellis solitariis vel binatis inzequalibus ; spiculis duris viridibus ceeruleo-tinctis 
conspicue nervatis primum lanceolatis acutis; gluma I. late-ovata abrupte et 
breviter acuta 3-nervia spicula plus duplo breviore ; gl. 11. ovato-acuminata 
5-nervia spiculum equante; gl. III. late ovali 7-nervia paleam subsequalem 
et florem masculum fovente; gl. IV. cum flore fertili ovali glauca 
nitida. 

Hab. Northern Melsetter, 2000-6000 ft.; April; n. 1702 a. 

Culmus in parte superiore 1 mm. crass. vix excedens. Vagina suprema 
5°5 cm. long.; lamina 8 cm. long., 4 mm. lat. Panicula 12 cm. long.; rami 
8 cm. long dupeene ‘breviores ; ramuli flexuosi superne diminuti. Spiculee 
25mm. long. Gluma J. 1 mm., gl) II. 2°3 mm., gl. III. 2 mm., gl. IV. 
1:75 mm. long. 

A member of the P. coloratum group characterized by its hard, slender, very 
acute, distinctly nerved spikelets. 


P. TRYPHERON, Schult., var. GIGANTEUM, Rendle in Welw. Cat. Afr. Pl. ii. 
181. 


Near Chirinda, 3800 ft.; March; n. 1620a. A tall grass. 
Inistrib. West tropical Africa. 


P. MADAGASCARIENSE, Spreng. Syst. i. 317. 
Northern Melsetter, 3000-6000 ft.; April ; n. 1702: Lower Buzi, to 400 ft. ; 
Dec.; n. 1568 a. 


Distrib. Tropical Africa, Madagascar. 


AXONOPUS SEMIALATUS, Hook. f., var. EcKionu, Stapf in Dyer Fl. Cap. 
vil. 418. 


Melsetter, 6000 ft.; Oct. ; n. 6034: Mt. Pene, 6500-7000 ft. ; Sept., Oct.; 


nn. 1644, 6035: Beira; Dec.; n. 1597: Boma to Inyamita, Lower Buzi, 
100 ft.; Dec.; n. 1583. 


Jnstrib. Tropical and South Africa ; Madagascar, India. 


A. B. RENDLE : MONOCOTYLEDONS. 231 


Me.inis minutirLora, Beauv. Agrost. 54. 
Near Chirinda, 3500 ft. ; n. 1694. 
Distrib. South tropieal Africa ; Natal ; Madagascar ; Brazil. 


SETARIA NIGRIROSTRIS, Durand § Schinz, Consp. Fl. Afr. v. 774. 
Northern Melsetter, 4000-6000 ft.; April; n. 1693. 
Instrib. Hast tropical and South Africa. 


S. MAURITIANA, Spreng. Syst. i. 305. 

Chirinda forest outskirts, 3700-4000 ft.; April; n. 417. 

Distrib. Wide spread in tropics. Native name “ Izeya.”’ The first vegeta- 
tion to spring up atter the destruction of the forest by the annual grass fires. 


PENNISETUM HORDEIFORME, Spreng. Syst. i. 302. 
Northern Melsetter, 3000-6000 ft.; April ; n. 1694. 
Distrib. Last tropical and South Africa. 


P. purpuREUM, Schumach. in Dansk. Vidensk. Selsk. tii. 64. 
Northern Melsetter, 3000-6000 ft., and Lusitu River, 3000 ft.; April; 


n. 955. 
Distrib. South-east tropical and West tropical Africa. 


P. setosum, L. Rich. in Pers. Syn. i. 72. ° 

Upper Buzi, 3000-3500 ft.; April; n. 975: Nyahodi River, 4000 ft ; April ; 
n. 1664. 

Distrib. Tropical Africa. 


P. tonatsetumM, AK. Schum. in Engl. Pf. Ost-A fr. C. 105. 

Lusitu River, 3000 ft.; April: n. 1649: Upper Buzi, 3000-3500 ft. ; 
April; n. 983: near Chirinda, 3500 ft.; n. 414. 

Distrib. Tropical Africa, Natal. 


Pa@ciLostacHys FLACCIDULA, Stapf MS. in Herb. Kew. 

Gramen culmis nodosis foliosis e nodis basalibus ramosis et radicantibus, 
internodiis inferioribus brevibus et sparse pilosis, superioribus gradatim 
longioribus; vaginis laxis quam internodia sepius brevioribus, margine 
exteriore et ore pilosis ; ligula truncata membranacea pilosa ; lamina intense- 
viride flaccidule-membranacea oblongo-lanceolata acuminata multinervia 
facie utraque pilis paucis appressis aspersa; panicula sepe secunda, ramis 
strictis rjgidule patentibus distantibus superne diminutis; spiculis geminis 
ineequaliter pedicellatis cum pedicello infra glumas articulatis lateraliter 
subcompressis lanceolatis acutis sparsius setosis; glumis 3  exterioribus 
herbaceis acutis infertilibus ; gl. I. ovato-lanceolata 3-nervia quam spicula 
tertia parte breviore; gl. II. lanceolata 5-nervia spicula paullo breviore; 
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gl. III. elliptica 7-nervia vel imperfecte 9-nervia spiculam equante vacua 
vel florem masculum interdum plus minus abortivum fovente; flore fertili 
incluso breviter pedicellato, gluma coriacea levi elliptica subacuta 5-nervia, 
palea glumam sequante coriacea. 

Hab. Chipete forest patch, 3800 ft.; April; n.409a. A common low grass 
in forest. Also in Nyasaland. 

Culmus cum panicula 8 dm. long.; internodia inferiora 2-3 cm. long., 
2 mm. crass., superiora ad 5°5 em. long. Ligula vix 1°5 mm. long. ; laminz 
ad 11°5 em. long. et 2°2 cm: lat. Panicula 25 cm. long., internodio basali 
foliato; ramoinfimo 7 cm. long. cum ramulo brevi basali. Spiculee 6-5-7 mm. 
long. ; pedicellus brevior 0°5-1 mm. long., longior 1°5-2°5 mm. long. Gl. I. 
4-3-4°6 mm. long., II. circa 6 mm. long. ; flos fertilis 4 mm. long. 

An interesting addition to this genus, hitherto known only in two species 
from Madagascar. The African species differs in the more herbaceous 
character of the spikelets, which are moreover setose, the absence of the awn 
from the lowest barren glume, and the spreading branches of the panicle. 


TRICHOLANA RHODESIANA, Pendle, sp. nov. 

Gramen perenne habitu 7. setifoliv, Stapf, sed panicula gracili et spiculis 
minoribus et pro genere sparse pilosis distincta ; culmis gracilibus cum in- 
novationibus foliosis velut in 7. setzfolia aggregatis preeter nodos pubescentes 
glabris binodis erectis vel interdum geniculatis ; foliis anguste linearibus 
sepissime convolutis glabris; vaginis basalibus persistentibus conspicue 
striatis et basi argenteo-pilosis, caulinis culmo arcte appressis, suprema ad 
basin panicule elongata; ligula brevissima dense setosa ; panicula flexuosa 
contracta ; rhachi tenui sparse albide-pilosa; ramis filiformibus solitariis, 
statim ramulum breviorem emittentibus; ramulis pedicellisque capillaribus 
plus minus pilosulis, pracipue in apice cupuliformi; spiculis argenteo- 
sericeis, pilis spiculam haud excedentibus; gl. I. subobsoleta dense pilosula ; 
gl. Il. subchartacea oblongo-lanceolata 5-nervia, ex apice vix emarginata 
breviter aristata, pilis marginalibus et linea transversali supra medium aggre- 
gatis ; gl. ILI. prime simili et zquali sed paullo angustiore et longius aristata, 
paleam subzqualem in nervis pilosulam cum flore masculo fovente; flore 
fertili oblonga, gluma membranacea obtusa glabra. 

Hab. Near Chirinda Forest, 3700-4000 ft.; Nov.; n. 1632. A grass. 
common in Uapaca groves. Nyahodi river at about 4000 ft. ; April ; 
n. 1663, 

Planta 3°5-4°5 dm. alta; culmi vix ad 1 mm. crass. Vagina superior 
7-11 em. long., suprema 14-15 em. long. ; ligula 0°3 mm. long. ; lamina vix 
7 cm. longitudine excedens et 1°3 mm. lat. Panicula circa ‘1 dm. long. ; 
rami ad 2 vel 3 cm. long. Spicula sine aristis 4 mm. long.; gl. II. 4 mm. 


long., ejus arista 0°6 mm.; arista gl. III. 1°6 mm. long.; flos fertilis 2°5 mm. 
long. | 
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Var, GLABRESCENS, Jendle, var. nov. Planta paullo robustior spiculis 
pallide rubridis paullo majoribus basi excepto glabrescentibus. 

Hab. Northern Melsetter, 4000-6000 ft.; April; n. 1685. 

Planta ad 5 em. alta. Gl. I. et IIL. sepe 4:5 mm. long., aristis 1 mm. et 
2 mm. long., margine preeter basin brevius pilose, ceterum sparse pilosule. 


TRICHOPTERYX SIMPLEX, Hack. ex Engl. Hochgebirgsfl. Trop. Afr. 129. 

Northern Melsetter, 4000-6000 ft.; in fr. April; nn. 1612, 1709: 
Nyahodi River, 4000 ft.; in fr. April; n. 1662: Chipetzana Source, 
4000 ft.; in fr. April; n. 974: near Chirinda, 3700 ft.; in fl. Jan.; 
n. 1618. 

Distrib. Tropical and South Africa. 


TRISTACHYA BISERIATA, Stapf in Kew Bull. 1897, 295. 
Northern Melsetter, 3000-6000 ft.; April; n. 1708. 
Distrib. Angola, Basutoland. 


T. LEucoTHRIX, Trin. ex Nees Agrost. Bras. 460. 
Mt. Pene, 6500-7000 ft. ; Sept. ; n. 1643. 
Distrib. Cape Colony. 


ARISTIDA BARBICOLLIS, T'rin. 5 Rupr. Stirp. 152. 
Northern Melsetter, 4000 ft. ; April ; n. 1717. 
Distrib. South Africa. 


Sporopouus imnpicus, fk. Br. Prodr. 170. 
Near Chirinda, 3700 ft. ; Jan. ; n. 404. 
Distrib. East tropical Africa ; South Africa ; Mascarene Is. ; Australia. 


S. restivus, Hochst. ex A. Rich. Tent. Fl. Abyss. ii. 398. 
Zinyumbo Hills, 1500 ft. ; Jan. ; n. 1553. 
Distrib. East tropical Africa ; Transvaal, Natal. 


S. centrirucus, Nees, Fl. Afr. Austr. 158. 
Mt. Pene, 6500-7000 ft. ; Sept. ; n. 1647. A low grass. 
Distrib. South Africa ; Nyasaland. 


DipLacuNne BIFLORA, Hack., var. BucHananu, Stapf in Dyer Fl. Cap. 
vii. 593. 

Near Chirinda, 3500 ft. ; Jan. ; n. 1619. A common grass. 

J%strib. Basutoland. 

There is a similar specimen in Herb. Kew from Namasi, collected by 


K. J. Cameron. 


CRASPEDORHACHIS RHODESIANA, Lendle, sp. nov. (PI. 5. figs. 5-13.) 
Gramen culmo glaberrimo terete gracili; vaginis internodiis brevioribus ;. 
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ligula brevissima membranacea ; spicis tenuibus elongatis 8-9 secus rhachin 
communem parum distantibus, summis 2-3 confertis ; spiculis sessilibus 
lineari-lanceolatis glabris secus rhachin marginatam arcte imbricatis 3 
glumis 2 sterilibus subeequalibus membranaceis concavis acuminatis unl- 
nerviis, inferiore latiore et magis carinata (carina scabridula), rhachi contigua 5 
gluma florente triplo breviore tenuissime hyalina glabra obsolete trinervia ; 
palea gluma paullo breviore tenuissime hyalina glabra. 

Hab. Northern Melsetter, 3000-6000 ft.; April; n. 1697. 

Culmi internodium ultimum 1-5 mm, diam., vagina ejusdem 15 em. long. 
Rhachis communis inflorescentiz 6-9 cm. long. ad 1 mm. crass. Spice ad 
14 em. long., 1 mm. crass. Spicule 3 mm. long. ; gluma fertilis 1 mm. 
long. 

An interesting addition to this little genus, which has hitherto been known 
only from two species from the Zambesi ; from both of these it is distin- 
guished by the fewer and much longer spikes, which are also much slenderer 
than in C. africana. In size the spikelets are between those of C. africana 
and C. Menyharthit, Hack. The fertile glume and pale are also distinguished 
by the absence of hairs. 


CHLORIS PYCNOTHRIX, Z7rin. Gram. Unifl. 234. 
Near Chirinda, 3700 ft.; Oct., April; nn. 1629 a, 1696. 
Distrib. South-east tropical Africa ; Natal ; South America. 


C. aBysstnica, Hochst. ex A. Rich. Tent. Fl. Abyss. ti. 406. 
Northern Melsetter, 4000-6000 ft. ; April; n. 1700. 
Instrib. Hast tropical Africa. 


LEPTOCARYDION ALOPECUROIDES, Stapf in Dyer Fl. Cap. vii. 649. 
Northern Melsetter, 3300-6000 ft. ; April; n. 1695. 
Distrib. Kast and West tropical Africa. 


POGONARTHRIA FALCATA, Rendle in Cat. Welw. Afr. Pl. ii. 232. 

Northern Melsetter, 3000-6000 ft.; April; nn. 1609, 1706: Nyahodi 
River, 4000 ft.; April; n. 1674a: Upper Buzi, 3000-8500 ft. ; April ; 
nn. 978, 981, 982. 

Distrib. Angola ; South Africa to the Zambesi. 


HRAGROSTIS CONGESTA, Oliver in Trans. Linn. Soc. xxix. (1875) 175. 
Nyahodi River, 4000 ft. ; April ; n. 1665. 
Distrib, Kast tropical Africa. 


H. puana, Nees, Fl. Afr. Austr. 390. 

Melsetter, 6000 ft.; April; n. 1681: near Chirinda, 3500 & 3700 ft.; 
Nov., Jan. ; nn. 404 a, 968, 1626. 

Distrib. South Africa. 
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Hracrostis Hierntana, Rendle in Cat. Welw. Afr. Pl. ii. 237. 
Beira, 50 ft.; Dec. ; n. 1591 a. 
Distrib. Angola. 


HK. Cuapevierti, Nees, Fl. Afr. Austr. 392. 
Northern Melsetter, 3000-6000 ft.; n. 1707: Nyahodi River, about 


4000 ft. ; n. 1674: Upper Buzi, 3000-3500 ft. ; n. 980 ; April. 


Dnstrib. Tropical Africa ; Natal ; Mascarene Islands. 


E. BrizoweEs, Nees, in Linnea, vii. (1832) 328. 
Mt. Pene, about 6500 ft. ; Sept. ; n. 1646. 
Distrib. South Africa. 


E. NAMAQUENSIS, Nees, Ind. Sem. Vratisl. 1835. 
Northern Melsetter, 4000-6000 [t.; April; n. 1608. 
Mstrib. Tropical and South Africa. 


CENTOTHECA MUCRONATA, Hack. in Journ. Linn. Soc., Bot. xxix. (1891) 66. 
Madanda forests, 400 ft. ; Dec. ; n. 1559. 
Hab. Kast and West tropical Africa ; Madagascar. 


LEpTASPIS COCHLEATA, Thw. Enum. Pl. Zeyl. 357. 
Chirinda, 3700-4000 ft.; Dec., Jan.; nn. 410, 419, 6633. One of the 


commonest herbs in the forest, in many parts carpeting the whole ground. 


Distrib. West tropical Africa ; Comoro Islands ; Ceylon. 


OXYTENANTHERA ABYssINICA, Munro in Trans. Linn. Sce. xxvi. (1868) 127. 
Beira, open woods at 50 ft. ; Dec. ; n. 962. 
Distrib. Tropical Africa. 


GYMNOSPERMS. 
By Dr. A. B, Renpue. 


PODOGARPUS MILANJIANA, Fendle in Trans. Linn. Soc. ser. 2, Bot. iv. 


(1894) 61. 


Chimanimani Mts., 7000 ft.; male fl. Sept.; n. 1962; common as a 


sapling, no old trees seen. Mt. Pene, 7000 ft.; n. 6038; a number of 
well-grown specimens seen, height 40 ft. and 2 ft. or more in diameter. 


n. 


Distrib. South-East tropical Africa. 


Wipprinctonra Wuyrtel, Rendle, |. c. 60, t. 9. 

W. Mahoni, Masters in Journ. Linn. Soc., Bot. xxxvii. (1905) 271. 
Chimanimani Mts., 7000 ft.; n. 1964: Melsetter, 6000 ft. ; in fr. Sept. ; 
1963. 

Distrib. Nyasaland. 
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A medium-sized or, occasionally, large tree ; it seldom appears to reach a 
really large size except in very sheltered glens or on the edges of forest 
patches. The bark is light reddish brown, soft and dry externally and 
resinous. The tree begins to fruit at a very early age. The cones usually 
grow in heavy and conspicuous clusters on the young leader or near the ends 
of the smaller side-twigs; they vary in size and robustness, the larger 
averaging # in. in length by 3 in. broad, while the smaller do not exceed 
Lin. in length. It is by far the best local timber—light, handsome, easily 
worked, scented, and very durable. 

Mr. Swynnerton’s observations are of special interest as bearing on the 
colour of the young leaves by which the Rhodesian specimens have been 
distinguished from the Milanji cedar, the foliage in the young state being of 
a dull dark green without the bluish-green hue so remarkable in young 
specimens of the Milanji cedar (see Masters, /. c., and Rendle in Journ. Bot. 
xliv. (1906) 193). Mr. Swynnerton says :—“ During my visit to Northern 
Melsetter and the Chimanimani Mountains in 1906, I had the opportunity of 
examining a very large number of the trees, both old and young, in the wild 
state, and can assert that though the bluish tinge mentioned by Mr. Mahon 
is sometimes absent in the latter, it is very frequently present, and some- 
times in a very marked degree. Out of 55 young trees planted by myself 
three years before from Melsetter seed, all in flourishing condition, not one 
lacked it, and even now, 24 years later, the majority still show it more or 
less conspicuously. These are on a very poor washed-out slope. On 
the other hand, out of a dozen or more trees of the same age planted on 
richer soil by one of my neighbours, at roughly the same elevation and in an 
equally flourishing condition, only two possessed it, the remainder being 
of the dark green hue described by Mr. Mahon. In the wild state I have 
noticed both types, but am unable to say which is the more frequent ; I 
think, on the Chimanimani at any rate, the bluish, and these were, I should 
say, on distinctly poor soil (apart from such benefit from humus as the trees 
might derive from standing on the outskirts of forest patches—their most 
usual situation). It is therefore probable that the presence or absence of the 
bluish tinge is dependent simply on soil. : 

‘Comparatively few ‘cedars’ are found inside the forests, though in one 
such spot, beside a stream, I noted a fairly compact group of thirteen good, 
straight, single-stemmed specimens (as well as many younger), the largest 
number I have seen growing together in one place. Groups of three or four 
are not infrequent, and large numbers of seedlings may sometimes be seen 
growing together in a densely-packed mass—to be thinned out later, pre- 
sumably, by fires, It is probably due to these annual grass-fires that the 
habitat of the species is so restricted. Even in Southern Melsetter (3000- 
4000 ft.) it flourishes exceedingly wherever planted, and is doubtless 
excluded from this district in its wild state solely by the far ranker growth 
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there of the grass, resulting in severer fires. Even on the Chimanimani 
range, where the grass is extremely short, the trees have suffered greatly. 

“The tree grows not uncommonly between 5500-7000 and probably 
8000 ft. on the higher hills about Melsetter and along the Portuguese 
border between that place and the Umvumyumvu river, as well as on the 
Chimanimani range and on the higher spurs of the mountains between 
Mount Pene and the Yanganda headwaters—almost entirely in the glens, 
along the streams, on the edges of patches of forest, on sheer scarps or 
amongst rocks—anywhere, in fact, where there is some slight protection from 
the full force of the grass-fires.”’ 


CRYPTOGAMS. 
By A. Geprp, M.A., F.L.S. 


PTERIDOPHYTA. 


GLEICHENIA POLYPODIOIDES, Sm. in Mém. Ac. Turin, v. 419 (17938). 
Chimanimani Mts., 6500 ft. ; n. 676. 
Distrib. South Africa, Amsterdam Island. 


GLEICHENIA UMBRACULIFERA, 7. Moore, Ind. Filicum, 384 (1862). 
Melsetter, 6000 ft., n. 613; Lusitu Hills, 5000 ft., n. 1497. 
Distrib. South Africa. 


OyaTHEA Drecei, Kunze in Linnea, x. (1836) 551. 
Mt. Pene Forest, 6500-7000 ft. ; n. 815. 
Distrib. South and East Africa. 


OyarHea THomsont, Baker in Journ. Bot. xix. (1881) 180. 
Near Chirinda, 3800 ft.; n. 817, n. “ Z,”’ n. 401 in part. 
Distrib. Nyasaland. 


CyatoEea Manntana, Hook. Syn. Filicum, 21 (1865). 
Maruma, 3700 ft., n. 801; Mt. Pene, 7000 ft., n. 6030. 


Distrib. West and East tropical Africa. 


HYMENOPHYLLUM GRACILE, Bory in Willd. Sp. Pl. v. 527 (1810). 


Mt. Pene, 7000 ft.; n. 6016. 
Distrib. Natal, Madagascar, Mascarene Islands. 


Davatuia tHEcirerA, H. B. K. Nov. Gen. et Sp. i. 23 (1815). 
Mt. Pene, S.E. Rhodesia, 7000 ft.; n. 6018. 
Distrib. South America, Africa, African Islands. 
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Hypo.eris ANTHRISCIFOLIA, Presl, Tentamen, 162 (1886). 
Chirinda Forest, 3700-4000 ft. ; n. 820. 
Distrib. Mascarene Islands, South Africa, Fernando Po. 


Hyroueris Bercitana, Hooker, Sp. Filicum, ii. 67 (1852). 
Chimanimani Mts., 7000 ft. ; n. 82J. 
Distrib. Cape Colony to Zambesi. 


Petia Invotuta, Baker, Syn. Filicum, ed. 2, 148 (1874). 
Common on ant-heaps, Madanda forests, 400 ft. ; n. 882. 
Inistrib. South Africa. 


PELLHA consosBrina, Hooker, Sp. Filicum, 1. 145 (1858). 
Chimanimani Mts., 7000 ft., n. 852 ; Mt. Pene, 7000 ft., n. 6028. 
Distrib. South, West, and East Africa, and Mascarene Islands. 


PELL#a Hastata, Link, Filicum Sp. 60 (1841). 
Inyamadzi Valley, 2500 ft., n. 848 ; Madanda forests, 400 ft., n. 847. 
Distrib. South, West, and Hast Africa, and Mascarene Islands. 


Var. MACROPHYLLA, Hooker, Sp. Filicum, ii. 146 (1858). Chirinda Forest, 
3600-4000 ft., n. 800 ; Inyamadzi Valley, 2500 ft., n. 849. 
Distrib. As the type. 


PELLHA CALOMELANOS, Link, Filicum Sp.'61 (1841). 
Near Chirinda, 3600 ft.; n. 850. 
Distrib. South, West, and Hast Africa, Bourbon, Himalayas, Yunnan. 


Preris cretica, Linn. Mant. 130 (1767). 
Chirinda Forest, 3700-4000 ft.; n. 831. 
Distrib. Wide. 


Preris QuaADRIAURITA, Retz. Obs. Bot. vi. 36 (1791). 
Chirinda Forest, 3700-4000 ft. ; m. 872. : 
Distrib. Wide. 


PrERIS BREVISORA, Baker, Syn. Filicum, 162 (1867). 
Chirinda Forest, 3700-4000 ft.; n. 871. 
Distrib. West Africa, Zambesi. 


PTERIS AQUILINA, Linn., var. LANUGINOSA, Hooker, Sp. Filicum, il. 196 
(1858). 


Chirinda, 2800 ft., n. 401 in part; Mt. Pene, 7000 ft., n. 6029, 
Instrib. Wide. 
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Lomaria Aarrenvata, Willd. Sp. Pl. v. 290 (1810). 


Chimanimani Mts., 7000 ft., n. 835a; Mt. Pene, 7000 ft., nn. 6023 & 
6024. 


LomMAria PRocERA, Spreng. Syst. Veget. iv. 65 (1827). 
Chirinda Forest, 3700-4000 ft. ; n. 832. 
Distrib. Wide. 


Lomarta Boryana, Willd. Sp. Pl. v. 292 (1810). 
Chimanimani Mts., 7000 ft., n. 835; Mt. Pene, 7000 ft., n. 6022. 
Distrib. South America, Africa. 


ASPLENIUM ERECTUM, Bory in Willd. Sp. Pl. v. 328 (1810). 
Chirinda Forest, 3700-4000 ft., n. 827; Mt. Maruma, 3500 ft., n. 839. 
Distrib. Africa. 


ASPLENIUM SERRA, Langs. et Fisch., var. NATALENSIS, Baker, Syn. Filicum,, 
ed. 2, 485 (1874). 

Chimanimani Mts., 6500 ft.; n. 851. 

Distrib. Natal. The type in South America and West Africa. 


ASPLENIUM GEMMIFERUM, Schrad. in Gtting. gel. Anzeig. (1818) 916. 
Chirinda Forest, 8700-4000 ft. ; nn. 402 & 853. 
Distrib. South, West and East Africa, and Mascarene Islands. 


Var. LActntaTUM, Mett. in Kuhn, Filices Africane, 103 (1868). Chirinda 
Forest, 3700-4000 ft.; nn. 844 & 844 a. 
Distrib. South Africa. 


ASPLENIUM RESECTUM, Smith, Pl. Icon. Inedit. iii. t. 72 (1791). 
Chirinda Forest, 3700-4000 ft. ; nn. 840a & 841. 
Distrib. West Africa to Japan and Polynesia. 


AsPLENIUM L&TUM, Swartz, Syn. Filicum, 79, 271 (1806). 
Chirinda Forest, 3700-4000 ft. ; nn. 840 & 840. 
Distrib. South Africa, Madagascar, South America. 


ASPLENIUM PROTENSUM, Schrad. in Gtting. gel. Anzeig. (1818) 916. 
Chirinda Forest, 3700-4000 ft. ; nn. 879 & 880. 
Distrib. Tropical and South Africa, and Mascarene Islands. 


AspLenium FrurcATUM, Thunb. Prod, Fl. Cap. 172 (1800). 
’ Chirinda Forest, 3700-4000 ft., n. 845, and “ D” ; Chimanimani Mts., 
7000 ft., n. 846 a ; Melsetter, 6000 ft., n. 808; Mt. Pene, 7000 ft., n. 6026. 


Distrib. Wide. 
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Var. TRIPINNATUM, Baker, Syn. Filicum, ed. 2, 487 (1874). Mt. Pene 
Forest, 6500-7000 ft. ; nn. 846 & 6027. 
Distrib. South Africa. 


ASPLENIUM clcuTARIUM, Sw., var. ABysstNIcuM, Baker, Syn. Filicum, 220 
(1867). 

Chirinda Forest, 3700-4000 ft. ; n. 819. 

Distrib. Tropical Africa. 


AspLenium Mannit, Hooker, Second Century of Ferns, t. 60 (1861). 
Mt. Pene, 7000 ft., n. 6015 ; Chipete forest patch, 3800 ft., n. 427. 
Distrib. Tropical Africa and Madagascar. 


ASPLENIUM THUNBERGH, Kunze in Linnea, x. (1836) 517. 

Chirinda Forest, 3700-4000 ft., n. 806 ; Chipetzana head-waters, Mafusi, 
4000 ft., n. 807 ; Mt. Pene, 7000 ft., n. 6017. 

Distrib. South Africa. 


DipYMOCHLANA LUNULATA, Desv. Prod. fam. Fougéres, 282 (1827). 
Mt. Pene Forest, 6500-7000 ft. ; n. 815. 
Distrib. South Africa to Polynesia, and South America. 


ASPIDIUM AMMIFOLIUM, Poiret in Lam. Encycl. Méthod. y. 554 (1804). 

Mt. Pene Forest, 6500-7000 ft., n. 878; Mt. Pene, 7000 ft., nn. 6031 & 
6032. 

Distrib. Natal, Cape, Mascarene Islands. 


NEPHRODIUM ALBoPUNCTATUM, Desv. Prod. fam. Fougéres, 255 (1827). 
Chimanimani Mts., 7000 ft. ; n. 857. 
Distrib. Tropical Africa, Mascarene Islands, Amboina, Fiji. 


Nepuropium Bereranum, Baker, Syn. Filicum, 269 (167). 

Inyamadzi Valley, 2500 ft., n. 863 ; Kurumadzi River, Jihu, 2000 ft 
n. 862 pro parte ; Chirinda Forest, 3700- 4000 ft., nn. 8-5 & 870. 

Distrib. South Africa. 


be 


NepruropiuM THELYPTERIS, Strempel, var. SQUAMULIGERA, Schlechtend. 
Adumbr. Pl. 23 (1825). 

Near Chirinda, 3800 ft., nn. 858 & 859a; Kurumadzi River, Jihu, 
2000 ft., nn. 859 & 862 (in part). 

Distrib. South and Hast Africa. 


NEPHRODIUM FILIX-MAS, /?ich., var. ELONGATUM, Hooker, Sp. Filieum, iv. 
117 (1862). 

Near Chirinda, 3800 ft.; nn. 874 & 457. 

Distrib. Africa, East Indies, Southern United States. 
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NEPHRODIUM ATHAMANTICUM, Hooker, Sp. Filicum, iv. 125 (1862). 
Often growing in the holes of ant-bears and jackals, and hence providing 
a valuable danger-signal of pitfalls to equestrians. Near Chirinda, 3800 ft., 
nn. 875 & 876; Lusitu River, 3000 ft., n. 875 a. 
_ Distrib. South Africa. 


NepHRopIum uniTUM, R. Br. Prod. 148 (1810). 
Mt. Maruma, 3500 ft., n. 860 ; Kurumadzi River, Jibu, 2000 ft., n. 861. 
Distrib. Very wide. 


Nepxropium MOLLE, 2. Br. Prod. 149 (1810). 

Chirinda Forest, 3700-4000 ft., nn. 864, 865, 867, 870; near Chirinda, 
3800 ft., nn. 865 & 869; Kurumadzi River, Jihu, 2000 ft., n. 862 a. 

Distrib. Very wide. 


Nepuropiem cicutarium, Baker, Syn. Filicum, 299 (1867). 

Gemmiferous. Chirinda Forest, 3700-4000 ft.,n. 823 ; Inyamadzi Valley, 
2500 ft., un. 824; Mt. Pene, 6500-7000 ft., n. 824 a. 

Distrib. Very wide. 


NEPHROLEPIS CORDIFOLIA, Presl, var. UNDULATA, Mett. in Kuhn, Filices 
Africane, 156 (1868). 

Chirinda Forest, 3700-4000 ft. ; n. 856. 

Distrib. Tropical Africa, and Comoro Islands. 


Po.typoprium pRoLireruUM, Rowh. in Wall. List, n. 312 (1828). 

Fronds creeping among boulders at river’s edge and rooting here and 
there. Inyamadzi Valley, 2500 ft.; n. 855. 

Distrib. Angola to New Caledonia. 


Potypoprum INcANUM, Sw. Prod. 131 (1788). 
Chirinda Forest, 3° JO-4000 ft.; n. 809. 
Distrib. United St tes to Chile and Argentina; South Africa. 


PotypopiuMm AFRICANUM, Aettenius, Ueb. einig. Farngattung, 1. Polypodium, 


131 (1857). . 
Chirinda Forest, 3700-4000 ft., n. 425; Chipete forest patch, 3800 ft., 


ie 425 a: 
Distrib. South and West Africa. 


Ponypopium LEptpotum, Willd. in Schlechtend. Adumbr. Filicum. 17 


(1825). 
Epiphytic on Brachystegia Randi and other trees. Melsetter, 6000 ft., 
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n. 
7( 


20 


811; Chipete forest patch, 3800 ft, mn» 812; Chimanimani Mts. 


)00 ft., n. 813; Mt. Pene, 7000 ft., nn. 6008 & 6019. 


Distrib. India to Africa and South America. 


PoLyPoDIUM PHYMATODES, Linn, Mant. 806 (1771). 

Almond-scented, growing among boulders at river’s edge. _Lusitu River, 
OO ft.; nn. 661 & 884. 

Distrib. Polynesia to Malayan Islands and Africa. 


GYMNOGRAMME ARGENTEA, Mett. in Kuhn, Filices Africane, 59 (1868). 
In crannies of crags. Chimanimani Mts., 7000 ft. ; n. 677. 
Distrib. Natal and Mascarene Islands. 


GYMNOGRAMME LANCEOLATA, Hooker, Sp. Filicum, v. 156 (1864). 
Near Chirinda, 3800 ft., n. 814; Mt. Pene, 7000 ft., n. 6020. 
Distrib. Polynesia and Japan to Africa. 


ViTTARIA ISOETIFOLIA, Bory, Voyage, ii. 325 (1804). 
Chimanimani Mts., 7000 ft. ; n. 802. 
MNstrib. South Africa, Bourbon. 


ACROSTICHUM LATIFOLIUM, Sw. Prod. 128 (1788). 
Mt. Pene, 7000 ft. ; n. 6009. 
Distrib. Natal, South America. 


ACROSTICHUM LINEARE, F’ée, Mém. ii. Acrost. 47 (1845). 
Mt. Pene, 7000 ft. ; n. 6014. 
Instrib. Bourbon, Brazil. 


AcROSTICHUM ViIscosuM, Sw. Syn. Filicum, 10, 193 (1806). 
Chimanimani Mts., 7000 ft.; n. 810. 
Distrib. South America to Africa, India and Malay Islauds. 


Acrosticnum Huupexori, Hooker, Sp. Filicum, v. 264 ( 1864). 
Growing in stream; Inyamkuwha River, Mafusi, Chinambogé Valley, 


3000 ft. ; n. 833. Growing in and beside the water ; common ; Kurumadzi 
River, Jihu, 2000 ft. ; n. 834. 


Distrib. Senegambia, Sierra Leone, Zambesiland. 


ACROSTICHUM AUREUM, Linn. Sp. Pl. 1069. 


Limestone forest patch, Idunda River, Lower Buzi, 100 ft. ; n. 835. 
Dnstrib. Very wide. 
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OSMUNDA REGALIS, Linn. Sp. Pl. ii. 1065. 


In swift stream, near Chirinda, 3700 ft. ; n. 828. Beside stream, Chipet- 


zana head-waters, Mafus:, 4000 ft. 


Ir. 


Mstrib. Very wide. 


Topga AFRICANA, Willd. in Schrift. Akad. Wiss. Erfurt, i. (1802) 14. 
Forming dense clumps along ledges of cliffs, Chimanimani Mts., 7000 ft. ; 
830. 

INstrib. South Africa, Australasia. 


Mourta CArrrorum, Desv. Prod. fam. Fougéres, 198 (1827). 
Melsetter, 6000 ft. ; n. 611. 
Distrib. South Africa to Mauritius. 


Mouria LEPIGERA, Baker, in Ann. Bot. v. (1891) 498. 
Chimanimani Mts., 7000 ft. ; n. 611 a. 
Distrib. Zambesiland. 


LyGopium suBALATUM, Bojer, in Kuhn, Filices African, 170 (1868). 
Handsome climbing fern, often completely enveloping patches of dense 


bush. Lower Zona River, Jihu, 2000 ft. ; n. 208. 


Distrib, Hast tropical Africa, Comoro Tslands, Madagascar. 


MARATTIA FRAXINEA, Sm. Pl. Icon. Inedit. ii. t. 48 (1790). 
Chirinda Forest, 3700-4000 ft., n. 826; Mt. Pene Forest, 6500-7000 ft., 


nos. 826a & 6025. 


n. 


Distrib. Africa to India and Polynesia, and to New Zealand. 


Equisetum RAMosiIssimUM, Desf. Fl. Atlant. ti. 398 (1800). 

Forming thickets by the water’s edge; Inyamadzi Valley, 2500 ft. ; 
780. 

Distrib. Cosmopolitan in warm temperate and tropical zones. 


LycopropiuM VERTICILLATUM, Linn. f. Suppl. Syst. Veg. ed. xiii. 448 (1781). 
Fairly common in damp places ; Mt. Pene, 7000 ft. ; n. 6010, 
Distrib. Tropical America, Polynesia, South Africa, Masearene Islands. 


Lycopopium cerNUUM, Linn. Sp. Pl. ed. 11. 1566 (1763). 
Trailing plant growing by the side of a water-furrow ; near Chirinda, 


3800 ft.; n. 458. 


Distrib. Cosmopolitan in tropics and subtropics. 
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Lycopoptum cLavatuM, Linn., var. INFLEXUM, Spring, Monogr. Fam. 
Lycopod. i. 90 (1842). 
Common in Mt. Pene Forest, 6500-7000 ft. ; n. 805. 
Distrib. Cape and Madagascar. 


SELAGINELLA RUPESTRIS, Spring, in Fndlich. et Mart. Fl. Bras. i, 118 


(1840). 
Chimanimani Mts., 7000 [t.; n. 617 a. 


SELAGINELLA Krausstana, A. Br. in Ind. Sem. Hort. Berol. (1859) 22. 
Chimanimani Mts., 7000 ft., n. 803 ; Mt. Pene, 7000 ft., n. 6013. 


BRYOPHYTS: 


CATHARINEA ANDROGYNA, C. Muell. Syn. Muse. i. 193 (1849). 
Mt. Pene, 7000 ft. ; n. 6021. 
Distrib. South Africa. 


THAMNIUM AFRUM, C. Muell. in Hedwigia, xxxvili. (1899) 129. 
On rock near Zona River, Jihu ; without number. 
Distrib. South and East Africa. 


MAbDOTHECA CAPENSIS, Grottsche, Syn. Hepat. 270 (1845). 
On trees ; Chirinda, 3800 ft.; n. 812. 
Distrib. South, West, and East Africa, and South America. 


FUNGI. 
UNCINULA INCRASSATA, L, S. Salmon, in Annales Mycologict, vi. (1908) 525. 
On leaves of Pterocarpus mellifer ; Zona River, Jihu, 2000 ft.; without 


number. 


Distrib. Gazaland. 


LICHENES. 


Usnea toneissima, Ach. Lich. Univ. 626 (1810). 

Hanging from branches of trees, frequent ; Chirinds Forest, 3800 ft. : 
n. 430. Chimanimani Mts., 6500 ft.; n. 617. Madanda forests, 400 ft. : 
nn. 801 & 1804. 


Distrib. Very wide. 


Puyscia FLAVIcANS, DC. Fl. Frang. ii. 189 (1805). 
On trees ; near Chirinda, 3800 ft.; n. 883. 
Distrib. Very wide. 
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EXPLANATION OF THE PLATES. 
PLATE 1. 


(1) Chrysophyllum fulvum, 8. Moore, in the Spungabera Forest. 

(2) A group of Khaya nyasica, Stapf, on the outskirts of the Chirmda Forest. 

(3) Base of tree of Khaya nyasica. 

(4) A tree of Adina microcephala var. Galpini, Hiern, in the Inyamadzi Valley. 

The great size of the tree can be judged fiom the figure of a native bearing a load in the 
right-hand corner. 


PLATE 2. 
Figs. 1-5. Teclea Swynnertonii, Bak. fil. 1. A flowering branch (nat. size). 2, Female 
flower, X 6. 3. Ovary and stigma, X 6. 4. Ovary in transverse section, x 6. 
5. Male flower, x 6. 
Figs.6 & 7. Schefflerodendron gazense, Bak. fil. 6, A flower (nat. size). 7. Standard (nat. 
size). 
PLATE 3. 
Lovoa Swynnertonii, Bak. fil. 

Fig. 1, A flowering branch (nat. size). 2. A leaf, x 4. 3. A leaflet (mat. size), 4. A 
flower, X 9. 5. Staminal tube, x 9. 6G. Portion of staminal tube seen from 
within, showing insertion of stamens, x 9. 7. Capsule (nat. size). 8, Winged 
seed (nat. size), 

PLATE 4. 


Figs. 1-4. Heinsenia sylvestris, S. Moore. 1. A flowering branch (nat. size). 2. Corolla 
opened longitudinally, x 13. 38. Ovary, style and style-arms, x 8. 4. Ovary 
opened showing the two ovule-like pendulous placentas, x 3}. 

Figs.5 & 6. Heinsenia Brownii, 8. Moore. &. Ovary opened, showing placenta, x 10. 
6. Semidiagrammatic view of placenta in radial longitudinal section, showing the 
two embedded ovules (p/. placenta, ov. ovules), x 80. 


Puate 5, 

Figs. 1-38. Humea africana, 8. Moore. 1, Part of plant (nat. size). 2. A capitulum, x8. 
3. A floret, x 8. 

Fig. 4. Swynnertonia cardinea, 8. Moore, A flower, x 4 (from a sketch of Mr. Swynner- 
ton’s from the living plant). 

Figs, 6-15. Craspedorhachis rhodesiana, Rendle. 5. Portion of inflorescence (nat. size). 
6. Portion of a spike, x 10. 7,8. Outer barren glume, x 15. 9, 10. Inner 
barren glume, X 15. 11. Fertile glume, x 15. 12, Pale, x 15. 13, Flower 
showing fertilized ovary, x 40. 


PLATE 6. 
Figs. 1-5, Digitaria gazensis, Rendle. 1. Plant (nat. size). 2. Portion of a spike, x 10. 
3, 4. Barren glumes, X 16. 5. Fertile glume, x 16, 
Figs. 6-10. D. Swynnertonii, Rendle. 6, Inflorescence (nat. size), 7. Portion of a spike, 
x 10. 8,9. Barren glumes, X 16. 10. Fertile glume, x 16, 


PAGE Rts 


Map of North-West Gazaland, showing Mr. Swynnerton’s chief collecting districtt, 
adapted from his map published in ‘ The Ibis,’ 1908. 
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On the Comparative Anatomy of the Leaves of Certain SprcrEs of 
Veronica. By R. 8. Apamson, M.A., B.Sc. (Edin.), B.A. Emmanuel 
College, Cambridge. (Communicated by A. G. Tansey, M.A., F.LS.) 


(With 17 Text-figures.) 


[Read December Ist, 1910. ] 


Tuts paper is the outcome of a piece of work undertaken at the suggestion of 
Professor Weiss, of the University of Manchester, to whom I desire to express 
my thanks both for suggestions made during the course of the investigation 
and for material which he obtained for me. I am indebted also to Professor 
Bayley Balfour for his kindness in supplying me, from the Royal Botanic 
Gardens, Edinburgh, with the bulk of the fresh material used, and with 
herbarium material of plants grown in their native habitats. 

The genus Veronica comprises about 200 species, growing in North 
Temperate Regions and in the New Zealand Region. Very few occur in the 
Tropics and few occur in both the North and South Hemispheres. The species 
found in the Northern Hemisphere are mainly herbaceous, while those of New 
Zealand are almost entirely shrubs. 

Huchedé + has recently studied the anatomy of a large number of species, 
both herbaceousand shrubby. The present account deals entirely with species, 
39 in number, of the shrubby type and natives of New Zealand. 

The material used was grown in Britain, but has been compared in as 
many cases as possible with native plants from herbaria. These are marked 
with an asterisk (*) in the following lists. For convenience of description 
the species examined can be divided into five groups founded on external 
and some structural characters :— 


Group A. 

The species in this group have large or elongated leaves without very 
prominent xerophilous adaptations. In this group are the following species :— 
*V. salicifolia, Forst., V. Cookiana, Cheesem.,* V. elliptica, Forst., V. Lewisii, 
Armst., *V. parviflora, Vahl, V. parvifolia, Vahl. These species all occur in 
low-lying districts of less than 2000 ft. altitude. V. elliptica and V. Lewisii 
are especially found near the sea-coasts }§. 


Group B, 

The species are externally like those of Group A, but the leaves are thick 
and leathery and much more xerophilous. In this group are V. rakaensis, 
Armst., V. ignota, Hort. Edin., V. Pseudotraversi, Hort. Kdin., which are 
species of mountainous regions. 

+ Huchedé (1907). { Cheeseman (1906). § Diels (1897). 
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Group C. 


This group of species is characterized by small spoon-shaped leaves, which 
are sessile, somewhat thick, and xerophilous. Included here are V. linzfolia, 
Hook. £., V. sp. (? Balfouriana), *V. Traversti, Hook. f., *V. vernicosa, 
Hook. f£., V. anomala, Armst., V. pimeleoides, Hook. f. ‘These are species of 
upland and subalpine regions, but are not truly alpine plants. 


Group D. : 

The species of this group are extremely like those of the previous group, 
but the leaves are much more leathery in texture and very often glaucous. 
V. Godefroyana, Carr., V. pinguifolia, Hook. f., *V. buwifolia, Benth., 
V. Menziesii, Benth., *V. Colensoi, Hook. f., *V. glaucophylla, Cock., 
*V. carnosula, Hook. f£., V. ampleaxicaulis, Armst.,.*V. subalpina, Cock., 
V. monticola, Armst. These are all plants of alpine and subalpine regions, 
ascending to 4000-5000 feet and except in a few cases not occurring below 
2000 feet. 


Group HE. 


These species have very much reduced leaves, which are either small and 
spreading or appressed and imbricate :— V. loganioides, Armst., * V. epacridea, 
Hook. f£., V. lycopodioides, Hook. f., *V. tetrasticha, Hook. f., V. Hectori, 
Hook. f., *V. Armstrongi,T. Kirk, V. propinqua, Cheesem., * V. cupressoides, 
Hook. f. With the exception of the last named these are all alpine species, 
growing on screes and rocky mountain-slopes. JV. cupressoides occurs in 
alpine meadows. 


These groups A-E show a series of increasing xerophily. Groups Aand B 
are very closely alike, as also are C and D. Hach group shows a greater 
degree of xerophilous adaptation than the preceding one. 


Group F. 


The species in this group differ from all the others in having leaves with 
toothed margins and elongated petioles. This group can be separated into 
two divisions :—(1) upright shrubs: *V. Hulkeana, F. Muell., *V. Lavau- 
diana, Cheesem., V. Fairfieldi, T. Kirk ; (2) stem more or less prostrate with 
ascending annual shoots: V. catarracte, Forst., *V. Lyallii, Hook. f., and 
V. Bidwillu, Hook. f. These species belong to the lowland region, though 
they ascend to a considerable height along rivers. V. Hulkeana and V. Lavau- 
diana are characteristic of rocky situations in low-lying districts. 


General Anatomical Characteristics. 


In recent years considerable attention has been paid to the anatomical 
study of flowering plants from a taxonomic point of view ; it has, for example, 


——_—_ 
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been shown that certain features are constant through whole genera or even 
orders : among these are the form of hairs and of secretions and the stomatal 
apparatus *. Several anatomical features of this kind have been noticed in 
the species examined. 


Epidermal Cells—A feature of the epidermis may be mentioned in this 
connexion ; in all the species examined the lateral walls of the epidermal cells 
are rectilinear or very slightly curved, not sinuous. They may be very thick 
and pitted. These features are not common to the whole genus, as the 
herbaceous forms have the epidermal cells with sinuous walls on the lower 


side of the leaf f. 


Hlairs.—As in all Scrophulariacese the hairs are uniseriate t. Two main types 
of hairs occur, glandular and eglandular ; the former are of two kinds, short- 
stalked and long-stalked, the first kind being much commoner. In the short- 
stalked hairs the stalk consists of one or two cells surmounted by an oblong 
glandular head divided into two by a vertical wall ff§. This form of hair is 
typically abundant in the region of the axillary end, where it probably helps 
to retain and absorb moisture. Long-stalked glandular hairs occur in very 
few species t ; the stalk consists of a row of 4—6 thin-walled cells, with a small 
spherical undivided head. The eglandular hairs are never branched; they 
are of varying form, either unicellular or consisting of a row of 2-6 cells. 
The walls of the cells are very much thickened in some cases and may be 
serrated externally in some cases f. 

In none of the species examined are hairs very numerous, but, with the 
exception of V. subalpina, all possess some hairs on the leaf. In many cases 
hairs are confined to the region of the axillary bud. 


Secretion.—As recorded by Solereder f, the only form of internal secretion 
is tannin, a feature characteristic of the whole order. Tannin-sacs occur 
either singly or in groups in the mesophyll of all the species examined, though 
Huchedé t mentions a complete absence of secretory organs. 


Stomata.—In surface view the stomata, in common with the rest of the 
order, are surrounded by three or more epidermal cells $. In most cases the 
stomata occur on both sides, either in more or less equal numbers or in greater 
number below, but sometimes they are confined to the lower side. In no 
case are stomata confined to the upper side. 


Hydathodes.—Though not common to all the species, these may be mentioned 
here. The hydathodes in most cases where they occur are of the simple kind. 
At the tip of the leaf the vascular bundle ends in a mass of small-celled paren- 
chyma. The epidermis in this region has much thickened walls with cuticle ; 


* Of. Fritsch (1903). + Huchedé (1907). t Solereder (1908). § Vesque (1885). 
T 2 
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just over the tip of the leaf is a water-stoma. A moderately large inter- 
cellular space occurs between the water-discharging parenchyma and the 
stoma. 


Anatomical Features of the Leaf-base—All the species examined have 
certain features in common. The phyllotaxis is opposite and decussate. 
With the exception of Group F, all have almost sessile leaves, with only a 
constricted portion, or vagina, clasping the axillary bud; this vagina is 
3-1 inch in length. With few exceptions, a single leaf-trace bundle enters 
the stem from each leaf and passes vertically down through two internodes 
below the point of insertion, as described by De Bary in V. incisa*. 
Followed upwards the leaf-trace bundle on leaving the stem at once divides 
in most species, giving off a branch to each side; but in V. Bidwillit, which 
has a short petiole, the trace does not divide till it enters the lamina. The 
central bundle and the first two branches are prominent throughout the length 
of the leaf. 

In nearly all the species examined a patch of corky cells is developed at the 
point of insertion of the leaf (figs. 1 & 2). The number and exact position of 


Mites, he Fie. 2. 


Longitudinal section through leaf-insertion Longitudinal section through the insertion 
of V. pinguifolia: axillary bud (a) ; of a leaf of V. Hector: leaf-trace 
bundle of leaf (6); cork-cells (c), those bundles (6) ; leaf-tissue (2) ; cork 
of the leaf-base are continuous with the (shaded, c); cortex of stem (s). x 115. 


_ periderm ; stem (s); and leaf (/). 


these cells varies in different cases. In radial longitudinal section the patch 
usually appears somewhat triangular, with the apex towards the vascular 


* De Bary (1884). 
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bundle. But in some cases (fig. 2) the tissue is much less in quantity and 
appears as an inclined plane. In transverse section the appearance is that of 
a horseshoe-shaped patch in the cortex (fig. 4). This tissue arises by the 
activity of a phellogen layer that appears in this region. The divisions of the 
phellogen cut off cork-cells above, so that the development is basipetal (fig. 3). 
The phellogen ceases to divide after a short period. The time of the first 


Frev3; Fira. 4. 


= 
= 


Longitudinal radial section of part Transverse section at node of V. Coleniso, showing 
of leaf-base of V. carnosula, position of cork-cells (c). x 50. 
showing phellogen (p), cork- 
cells (ec), epidermis (e), and cortex 
of stem (s), 


appearance of this tissue varies, but in most cases, when cork is developed at 
all, itis during the first year, while the leaf itself persists for two to three 
years. In many cases this tissue is not represented till periderm formation 
starts under the epidermis of the stem. In such cases the phellogen forming 
the cork of the leaf-base is continuous with that of the stem. In other cases, 
however, the appearance is much earlier, an extreme case being V. subalpina, 
where the tissue can be recognized in the 6th to the 8th pair of leaves 
counting from the apex. 

This arrangement of corky cells at the leaf-base stands in opposition to the 
view that the translocation of carbohydrate material is carried on in the 
cortical regions of the petiole as suggested by Haberlandt * and Schimper f. 
The cortex being completely cut off by these cells, translocation can only go 
on in the bundle. A condition similar to that existing at the leaf-base in 
Veronica has been described by Strasburger ¢ in sculus Hippocastanum, 
where a similar cork-layer is formed across the leaf-base some months before 
the leaf-fall. In Veronica it is found a year or more before the fall. 


* Haberlandt (1882 & 1909). + Schimper (1885). t Strasburger (1891, p. 487). 
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Details of the Leaf-anatomy of the Species. 
Group A. 


The leaves are large and elongated, A constant feature in this group is 
that the central bundle ends in a hydathode; at the tip of the leaf the 
vascular bundle ends in a mass of small-celled parenchyma beneath a water- 
stoma (fig. 5). The size of the intercellular space behind the pore varies in 
different cases. 


Longitudinal median section of leaf-tip of V. catarracte, showing the termination 
of the bundle in a hydathode. x 3500, 


V. salicifolia, Forst. 

Leaves sessile, lanceolate-acuminate, 3x1 inches, with slightly notched 
margins. 

Along the upper side of the margin and above and below the midrib are 
rows of stiff cuticularized hairs, each consisting of 2-3 cells. Stomata occur 
on both sides, numerous below but few above. Those of the upper side haye 
a characteristic structure in section; the guard-cells are small and the 
adjacent epidermal cells are “scooped out” so that the guard-cell rests on 
them ; the guard-cells have small cuticular expansions. 

The mesophyll shows the usual differentiation into palisade and spongy 
tissues ; the latter consists of small rounded cells with small intercellular 
spaces between ; between the palisade and the upper epidermis is a single 
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layer of square cells (fig. 6). The central bundle is large, horseshoe-shaped 
near the base; it ends in a hydathode. It is transcurrent, being connected 
to the upper and lower epidermis by thickened cells. 

This species has been compared with native material from herbaria. The 


latter agrees in all respects with material grown in Edinburgh, except that 
the epidermal walls are thicker in the native material. 


V. Cookiana, Cheesem. 


Leaves large, broad-oval, amplexicaul, 24x 14 inches. Round the margins 
of the leaves is a row of very stiff hairs. The cuticle is thinner than in 


Section of leaf of V. salicifolia. x 200. 


V. salicdfolia. The distinction between palisade and spongy tissues is not so 
sharp; the latter has few interspaces. This may be accounted for by the fact 
that V. Cookiana is characteristic of maritime situations. 


V. elliptica, Forst. 

The leaves are smaller than in V. Cookiana, elliptic, and shortly petioled. 
Around the margin is a dense fringe of hairs, each curved at the end. At 
the tip this band of hairs passes over a peculiar knob-like structure in which 
the bundle ends. Glandular hairs occur on the petiole. Stomata are confined 
to the lower side. The mesophyll is very like that of V. salicifolia; the 
layer of cells above the palisade-tissue contains very few chloroplasts, and 
forms a so-called hypoderm *. Huchedé figures + this hypodermal layer as 
double, but in my material and in herbarium material it is only a single layer 


* Huchedé (1907). + Ibid. fig. 111. 
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with occasional cells showing a division. The spongy tissue is formed of 
many-armed cells with considerable interspaces. 

The most striking feature about this species is the knob-like tip to the leaf. 
In this region the epidermis consists of large columnar cells with thickened 
and cuticularized outer walls, which pass gradually into the normal 
epidermis of the leaf. The internal tissue of the knob consists of small- 
celled parenchyma in which the bundle ends ; the tracheal elements persist 
till quite near the tip. Opposite the end of the bundle is a small stoma, so 
that the knob is a peculiarly protected hydathode (fig. 7). 

Cork is not developed at the leaf-base till just before the fall of the leaf. 
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Hydathode at leaf-apex of V. elliptica: t=end tracheids, s=water-pore. 


V. Lewisii, Armst. 


This species is externally very like V. elliptica, but the leaves are narrower 
and larger. A few short hairs occur along the margin. The tip has a quite 
normal hydathode. Stomata occur on both sides. A hypoderm occurs along 


the upper side and is sharply marked off from the mesophyll ; it contains no’ 
chloroplasts. The differentiation into palisade and spongy tissues is not well 


marked. Cork is developed in large quantity at the leaf-base. 


The next two species, V. parviflora and V. parvifolia, have very long and 
narrow leaves. 


V. parviflora, Vahl, has leaves 2-3 inches long. Stiff hairs occur over the 
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midrib, and short-stalked glandular hairs on the under side. V, parvifolia, 
Vahl, is very similar, but has shorter thinner leaves. Structurally these two 
Species are very much alike. Both have stomata on both sides of the leaf : 
in V. parviflora there are few above and a great number below, while in 
V. parvifolia they are numerous on both sides. The mesophyll is differen- 
tiated into palisade and spongy tissues, but the latter has very few interspaces. 
V. parviflora has been compared with native-grown herbarium material, and 
the two leaves agree in all points of structure and arrangement. 

The species described above are the least xerophilous of those examined, but 
even they have certain xerophilous features in the protection of the stomata 
and the reduction of the intercellular spaces in the mesophyll. 


Group B. 


The species included in this group are like V. parviflora, but have marked 
xerophilous adaptations ; the leaves are thick and have the epidermis much 
thickened and cuticularized. The central bundle ends in a hydathode. 


V. Pseudotraversi, Hort. Edin. 


This forms the connecting-link with Group A. The leaves are elongate, 
concave above, and glabrous except for a few glandular hairs on the lower 
surface. The stomata are slightly sunk, with cuticular expansions above. 
The mesophyll shows a slight differentiation, but less than in any of the 
preceding group. 


V. ignota, Hort. Edin. 


The leaves are narrow and thick, glabrous except for a few glandular hairs 
over the midrib. The outer epidermal wall is much thickened and cuticu- 
larized with expansions over the stomata. The mesophyll is very homogeneous 

(fig. 8) and consists of slightly elongated cells, closely packed together ; those 
at the lower side are rather smaller. Tannin is abundant. 


V. rakaiensis, Armst. 


The leaves are broader and thicker than in V. ignota, with a few glandular 
hairs scattered over the upper surface ; structurally the mesophyll shows still 
less differentiation, it is quite homogeneous, being composed of square cells 
with few intercellular spaces. Cork is developed early at the leaf-base, 
whereas in V. ignota and V. Pseudotraversi it does not appear till later. 
Group C. 

The species of this group have their leaves small, elliptic-lanceolate, and 
usually rather coneaye above. The texture of the leat is rather leathery. 
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V. linifolia, Hook. f. 


Leaves very small, narrow, glabrousand thick. Stomata are more numerous 
on the upper side. There is a sharp differentiation into palisade and spongy 
tissues. The small bundles are embedded ; the central one ends in a normal 
hydathode. Starch is found in large quantities in the mesophyll cells, an 
exceptional! feature among the species examined. 


V. vernicosa, Hook. f. 


The leaves are small and glabrous, but much larger than in V. linifolia 
The outer walls of the epidermal cells are not much thickened. Stomata 


Fie. 8. 


Transverse section of leaf of V.ignota. x 200. 


occur on both sides. There is a regular layer of palisade-tissue that passes 
gradually into the spongy tissue ; the bundles are transcurrent. The 
herbariumimaterial agrees in all points with this description. 


V. anomala, Armst. *, 
This is very like V. vernicosa, but smaller in all ways. The cuticularization 


* Bot. Mag. t. 7360. 
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is thicker, with the stomata on the under side sunk. The spongy cells are 
elongated, but are separated by larger interspaces than occur between the 
palisade cells. Both V. anomala and V. vernicosa have a small hydathode of 
the normal type at the tip of the leaf, at the ending of the central bundle. 


V. Traversii, Hook. £. *. 


The leaves are larger, 1 in. by } in., the lamina glabrous and slightly con- 
cave above. The stomata are much protected (fig. 160). The greater part 
of the mesophyll consists of elongated palisade-like cells with only a few 
rounded ones towards the lower side. The central bundle is vertically trans- 
current ; the terminal hydathode is very small. Huchedé ¢ describes and 


Fie. 9. 


Tissue of leaf of V. Traversu. xX 200. 


figures a hypodermal layer with rather thick walls along the upper side of 
‘the leaf. My material does not show this except in immediate association 
with the central bundle, and the same is the case with some native-grown 
material obtained from the Cambridge University Herbarium by the kindness 
of Dr. C. B. Moss, and also with material collected by Cockayne from the 
herbarium of the Royal Botanic Gardens, Edinburgh. Leaves from both 
these sources show the same structure as the fresh cultivated material 


examined. 


* Bot. Mag. t. 6390, + Huchedé, 1907. 
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V. sp. (? Balfouriana, Hook. f.). 

This species was cultivated under the name V. chathamica, but it is quite 
different both inform and structure from the plants of that name in Cockayne’s 
herbarium. Externally it is very like V. Traversii, but the leaves are 
slightly larger and not so thick. It seems nearest» to V. Balfouriana”*. 
Glandular and other hairs occur in the furrow over the midrib. The stomata 
are not so much protected as in V. Traversii. The mesophyll consists of 
elongated palisade-like cells arranged in vertical rows with considerable inter- 
spaces. At the tip is a peculiar form of hydathode termed by Haberlandt 
a “ Kiépfchenhydatode” ¢. At the tip of the leaf a narrow thin-walled cell 
projects beyond the level of cavities of the epidermal cells, reaching the outer 


Fr@. 10: 


Tissue of leaf-apex of V. sp.: under hydathode (A). x 180. 


surface of the general cuticle in a shallow basin-shaped hollow. Covering 
this hollow and connecting with the thin-walied cell mentioned is a large 
cushion-shaped cell which projects above the surface of the leaf. This 
cushion-shaped cell has protoplasmic content; its outer wall is slightly 
thickened and cuticularized. This hydathode differs from those described by 
Haberlandt in having a head consisting of only one cell. 


Ux pimeleoides, Hook. f. 


The leaves are shorter and thickerconcave above. The outer epidermal 
walls are much thickened and the stomata on both surfaces are sunk. The 
mesophyll is like that of the preceding species, but with the intercellular 
spaces much less developed. The midrib is embedded ; its bundle does not 


end ina hydathode. V. pimeleotdes forms the connecting-link with the next 
group. 


Group D. 


Externally the leaves of the species in this group are like those of Group ©, 
but are thicker and much more xerophilous, usually concave above and often 


* Bot. Mag. t. 7556. +. Haberlandt (1894) (1909). 
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glaucous. The mesophyll seldom shows a differentiation into palisade and 
spongy tissues, but is in most cases very homogeneous. The bundles end 
simply and not in hydathodes. Stomata occur on both surfaces. Except 
when specially mentioned the bundles are embedded. 


V. Godefroyana, Carr. 


The leaves are thick, acute, and glaucous, also quite glabrous. In section 
the layers of mesophyll cells next the upper epidermis are more elongated 
and have more chloroplasts, but otherwise there is no differentiation. 


V. pinguifolia, Hook. f. *. 
The leaves are spoon-shaped, obtuse and glabrous. The whole mesophyll 


consists of slightly elongated cells, which have more chloroplasts towards the 
upper side. 


V. buxifolia, Benth. 


This species is like V. pingwifolia, but the leaves are softer and broader. 
The mesophyll is like that of V. Godefroyana, but is more completely palisade- 
like. The axillary bud is in a recess formed by the hollowing out of the stem 
and leaf-base. Native material has the outer walls of the epidermis more 
thickened than has the material grown in this country. 


V. Menziesii, Benth. 

The leaves are smaller, ?xiin. The stomata on both sidesare sunk. The 
mesophyll is very homogeneous, consisting of square or rounded cells with 
few interspaces, except close to the lower side. The central bundle is trans- 
current, being connected to the epidermis above and below by a small patch 
of thickened cells. Cork does not appear at the leaf-base till periderm 
formation commences on the stem. 


V. Colensot, Hook. f£ 


The leaves are smaller than in the preceding species, and glaucous, 
with the outer thickenings of the epidermis more developed. The mesophyll, 
both in cultivated and herbarium material, is like that of V. pinguifolia. 
Cork appears early at the leaf-base. “ 


V. glaucophylla, Cock. 


The leaves are larger and very glaucous ; the outer walls of the epidermal 
cells are much dieckened and cuticularized. Stomata occur in greater 
numbers on the upper side. The mesophyll is quite homogeneous (fig. 11) 


* Bot. Mag. t. 6147. 
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Cheeseman * regards this species as identical with V. Darwiniana, Col., but 
Huchedé + figures a distinct hypoderm in that species, which is absent in my 
material both in the cultivated and in the native material collected by 
Cockayne ; this last shows, however, a strengthening layer? beneath the 
epidermis at the edges of the leaf, which is absent from the cultivated 
material, 


Rte. 11. 


Transverse section of leaf of V7. glaucophylla. X 200. 


V. carnosula, Hook. f. tf. 


This species has its leaves very like those of V. glaucophylla, but small and 
not glaucous. The mesophyll shows very little differentiation. The cultivated 
plants agree in all points with native plants from herbaria. 


V. amplewxicaulis, Armst. §. 


The leaves are thick and glaucous, concave above and somewhat imbricate 
round the stem. The stomata on the lower side are sunk with considerable 
cuticular protection ; those on the upper side are larger and less protected : 
this is probably due to the position occupied by the leaves. The whole 
mesophyll consists of slightly elongated cells. 


* Cheeseman (1906). + Huchedé (1907). } Bot. Mag. t. 6587, § Bot. Mag. t. 7870. 
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V. subalpina, Cock. 


The leaves are mostly small, glaucous, and quite glabrous, with much 
thickened epidermal cells. The mesophyll consists of rounded cells, which 
are rather smaller towards the lower side. Herbarium material showed 
a tendency towards a hypoderm formation under the upper epidermis. The 
cells here have few chloroplasts and much vacuolated protoplasm ; this is 


quite absent in the cultivated material. Cork is developed very early at the 
leaf-base. 
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Transverse section of leaf of V. monticola. a=assimilating cells; w, hypodermic tissue. 
x 200. 


V. monticola, Armst. 


This species shows some marked peculiarities. The leaf is short, lanceolate, 
and soft in texture ; it is furrowed above, with a corresponding keel below. 
The wings are very thick, owing to several layers of large cells between the 
upper epidermis and the main assimilating tissue; these large cells contain 


262 MR. R. §. ADAMSON ON THE COMPARATIVE ANATOMY 


few chloroplasts and have much vacuolated contents. They occupy nearly 
half the thickness of the leaf (fig. 12). They seem to form a kind of water- 
tissue. Stomata are confined to the lower side. A few hairs occur along 
the furrow above the vertically transcurrent central bundle. 


Group H. 

In this group are plants with very much reduced leaves. The reduction 
has resulted in various forms: e. g., V. lycopodioides and V. tetrasticha have 
an ericoid appearance, while V. Hectori has the leaves completely clasping 
the stem with no free portion ; again, in V. cwpressoides the leaves are very 
small and thick, and do not cover the whole internode as they do in the other 
species of this group. With the exception of V. tetrasticha, the xylem 
elements of the leaf-bundles have very much thickened walls, so that the 
lumina of the cells are almost obliterated in some cases *. 


V. loganioides, Armst. f. 

The leaves are reduced, but spreading; they are stiff, with clasping bases. 
Stomata are more numerous on the upper side. The leaves are rather thick, 
with several layers of palisade-cells ; the spongy tissue consists of closely 
packed rounded cells. The bundles, as in all the species in this group, are 
embedded. 


V. epacridea, Hook. f. 

The leaves are small and appressed when young. Stomata occur in 
moderate numbers on both sides. The mesophyll is composed of palisade- 
like cells. The xylem in cultivated material is normal, but in material from 
Cheeseman’s herbarium it shows the great thickening referred to above. 


V. lycopodioides, Hook. f. t. 


The leaves are stiff and awl-shaped. The epidermis of the upper and 
outer parts has much thickened cuticularized walls. Stomata are confined 
to the free point. The mesophyll near the tip is very homogeneous (fig. 13), 
but in the lower part there is greater differentiation ; a layer of water-tissue 
occurs along the upper (?. e. inner) side, and a layer of palisade-cells occurs 
along the lower side. Cork is developed at the leaf-base. 


V. tetrasticha, Hook. f. 


Externally the leaves are very like those of V. lycopodioides, but are not so 
stiff and are broader. Stiff bristle-like hairs occur along the margins below. 
The epidermis of the free parts consists of large cells with their outer walls 
very much thickened and cuticularized. The mesophyll is like that of 
V. lycopodioides, but the bundles, both in cultivated and herbarium materia], 
are very sinall, with normal xylem. | 


* Cf. Huchedé (1907). + Bot. Mag. t. 7404, t Bot. Mag. t. 7338. 
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Fre. 18. 


Transverse section of leaf of V. /ycopodiordes, near the tip. x 800. 


V. Hectori, Hook. f. *. 


The leaves here are completely appressed to the stem ; they are blunt and 
connate at the base, with a few hairs at the point of junction. The outer epi- 
dermis has its outer cuticularized walls as thick as the cell-cavities are deep, 
so that the guard-cells of the stomata are deeply sunk beneath the surface of 
the cuticle ; the entrance to the stomatal vestibule is very narrow (fig. 16 a). 
There is a layer of water-tissue along the inner (upper) epidermis ; palisade- 
cells occur along the outside. The bundles lie close to the inner side. The 
leaf-trace passes horizontally through the cortex and bends at right angles on 
entering the leaf (fig. 2, p. 250) ; the dense thickened xylem begins after this 
point. Cork-cells are developed as a narrow band almost at right angles to 
the leaf-trace. 


V. Armstrongii, T. Kirk. 
This is very like V. Hectori, but has thinner branches and the tips of the 
leaves are free. The epidermal walls are less thickened than in the last, but 


* Bot. Mag. t. 7415. 
LINN. JOURN.—BOTANY, VOL. XL. U 
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in native material, not in cultivated, some thickening occurs on the inner 
appressed part. Stomata occur on both sides at the tip of the leaf. The 
leaf-trace passes out normally and the leaf-bundles are central in the meso- 
phyll, which in structure is very like that of V. Hectori. Cork is only 
developed at the base of old leaves. 


V. cupressoides, Hook. f.*. 


The leaves are small and fleshy and slightly spreading, with hairs along 
their margins. The epidermis is more strengthened on the under side. 


Fie. 14. 


Transverse section of leaf of V. cupressotdes. x 200, 


Palisade-cells are developed along the lower side (fig. 14)t. Cork is not 
developed at the leaf-base. Stomata are confined to the lower side of the 
leaf, but they also occur on the assimilating stem. 


V. propinqua, Cheesem.= V. cupressoides var. variabilis t. 

This is the plant often cultivated as V. salicornioides, but is not the true 
V. salicornioides, Hook. f. It is like the preceding, but has more appressed 
leaves and shorter internodes. The palisade-tissue is very slightly differ- 
entiated from the rest of the mesophyll. Cork occurs at the leaf-base. 


* Bot. Mag. t. 7848 t Cf. Goebel (1908), fi 
- ip Ge g. 15. 
t N. E. Brown (1888), ae 
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Heterophylly of the Species of Group E. 


These highly modified forms of Veronica are all heterophyllous*. If they 
are grown under conditions of greatly increased moisture and diminished 
illumination they produce spreading leaves t. In the seedling stage also, so 
far as is known, the leaves are spreading t § ; so that adult forms producing 
such leaves may be regarded as reversions to a primitive condition. Material 
of V. cupressoides and V. Armstrongit was obtained in this state from plants 
grown in a shady and moist house in the Edinburgh Botanic Gardens. 


V cupressoides, Hook. f. ||. 


The leaves are small and petiolate and somewhat pinnatifid, owing to the 
projection of lateral veins. The epidermis is Jess thickened than in the type. 


Transverse section of “ reversion” leaf of V. cupressordes. Xx 200. 


Stomata occur on both sides. The mesophyll is very like that of V. Gode- 
froyana (belonging to Group D), but more homogeneous (fig. 15). The 


- xylem of the bundles is quite normal. 


V. Armstrongit. 
The leaves have short petioles and toothed laminse. Stomata occur on both 
sides, but are’more numerous above. The mesophyll is very homogeneous. 
2 


+ Goebel (1908). 


* Lindsay (1889). 
indsay ( ) § Cockayne (1900). 


t Goebel (1909). 


\| Goebel, Pfl. Schild. p. 19 (1889). es 
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Group F. 


The species in this group have petiolate leaves with toothed margins; the 
bundles end in hydathodes, which occur both at the tip of the leaf and also 
at the tip of each tooth. 


V. Hulkeana, F. Muell. *. 


The petiole is long; the lamina thick and glabrous. Stomata are confined 
to the lower side of the leaf. The mesophyll shows the normal differentiation. 
Next the upper epidermis is a layer of clear vacuolated cells, forming a hypo- 
dermal water-tissue t ; also along the lower epidermis are 2-3 somewhat 
irregular layers of cells, distinguished from the spongy tissue by their having 
clear contents and no chloroplasts. This lower water-tissue is much more 
marked in herbarium material of native plants than in cultivated leaves. 
The central and main lateral bundles are transcurrent. The petiole consists 
of cylindric parenchymatous cells, with the horseshoe-shaped bundle and its 
two main branches ; further branches occur near the top. 


V. Lavaudiana, Cheesem. f{. 


The leaves are smaller and hairy, being covered with long- and a few 


short-stalked glandular hairs on both sides ; this character is less marked in 


herbarium material of native plants. Stomata occur on both sides and no 
water-tissue is developed. 


V. Fairfieldi, T. Kirk §. 
This is supposed to be a hybrid between the two preceding species, and 
has never been found in the wild state ||. Externally it is very like 
V. Hulkeana, of which Cheeseman regards it as a variety. Short-stalked 


gland-hairs occur in small numbers on the upper side. Stomata are found 
on both sides of the leaf. No water-tissue is present. 


The next three species differ in their prostrate mode of growth from the 
preceding and are externally very like one another, differing, as far as 
the leaves are concerned, mainly in size. In all the bundles are embedded. 


V. catarracte, Forst. 


In external characters this is a very variable species. The leaves are stiff 
and glabrous, with short petioles. Stomata are few in number on the 
upper as well as on the lower side. The mesophyll, both in cultivated and 


* Bot. Mag. t. 5484, + Huchedé (1907). 


t Bot. Mag. t. 7210. 
§ Bot. Mag. t. 7323, || Cheeseman (1906). 
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herbarium material, shows the normal differentiation, but has few lacune in 
the spongy tissue. There is a layer of cells next the upper epidermis, with 
few chloroplasts, that appears to be a water-tissue. 


V. Lyallii, Hook. f. *. 


This is very much smaller than the preceding, but otherwise it is very 
similar. The spongy tissue, especially in herbarium material, has a con- 
siderable lacunar system. The epidermis is considerably thickened round 
the terminal hydathode. 


V. Bidwillit, Hook. 
This is very like V. Lyalliz, but has smaller leaves and shorter petioles. 
Glandular hairs occur on the lower side. The petiole throughout its length 
has a single bundle ; cork is present at its base. 


GENERAL CONCLUSIONS. 
Climate. 


In New Zealand there are two very different types of climatett. 
In the North Island and the western side of the South Island the climate is 
moist and warm, and such vegetation as Temperate Rain Forest t is developed. 
On the other hand, in the whole of the South Island east of the main chain of 
the Southern Alps the conditions are quite different ; the rainfall is much 
less and the average summer temperature low, with frequent dry winds. The 
following table is taken from Diels t:— 


West SIpz. Hast Srpz, 

: Auckland, Taraniki, Wellington, Nelson, | Dunedin, Christchurch, Invercargill, 
POVINCOs<cs00cscs2ese { NL 7, NL 3.1. avy SL 3... 
tal, CI, soscwssssess 106 149 125 154 89 64 117 

- °/, winter ... 61 52 51 27 51 36 47 

fi °/, summer... 33 35 37 22 58 28 40 
verage Temp., °C.... 15 12 13 13 10 12 10 
ff. warmest and } 39 8°7 8-2 9°5 5 10:4 O-4 
coldest months . 


The result is a quite different type of vegetation on the east side. Forests 
are not extensive, and instead “‘elfin-wood” and steppe conditions are 
developed ; the montane type of vegetation also comes down to much lower 
levels in this part t. The plants have become thoroughly adapted to these 


* Bot. Mag. t. 6450. + Diels (1897). t Schimper (1903), 
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conditions and are not now very plastic, as is seen from the very slight 
structural differences between native-grown and cultivated plants of the 
same species. 


Distribution of Veronica *, 


Of all the species of Veronica found in New Zealand, only about three 
‘oecur elsewhere. The others are all endemic t. Of these also more than 
two-thirds are confined to the South Island and to the eastern side of itt. Of 
the species examined, those that occur in other parts are either the less 
xerophilous species, V. salicifolia, V. Cookiana, or montane species, which in 
the North Island grow near the summit of mountains, especially in the 
Hawkes Bay District. 

Veronicas do not occur in the forest-regions of the west, with the exception 
of the coastal species *, but are abundant in the “ elfin-wood” and upper _ 
regions of the east. 

Correlated with these conditions is the more or less xerophilous structure 
of all the species examined—a feature common to many plants of the east 
side of the South Island t. Most of the species with spreading leaves come 
under Hansgirg’s Myrtus type of leaf, and the others-in his Erica type §. 

The xerophily is arrived at in various ways : the most obvious being those 
features mentioned above—reduction of leaf-surface, of the intercellular 
space system, and the cuticularization of the epidermis. Some special 
features may be mentioned :— 

Stomata.—Stomata vary greatly in size and distribution through the different 
species. In most cases they occur irregularly scattered over both sides of the 
leaf ; sometimes they are absent from the upper side, but none of the species 
showed a complete absence from the under side. In number there is great 
variation: in Group A stomata are numerous below and scarce above— 
e. g., V. Cookiana has about 2200 per sq. mm. below and only a tenth of 
that number above ; in the more xerophilous forms the numbers (about 
250-400 per sq. mm.) are approximately evenly distributed on the two sides. 
In six species stomata are absent from the upper side : V. Hectori, V. cupres- 
soides, and V. propingua have the upper surfaces closely pressed against the 
stem ; and of the others, V. Hulkeana and V. elliptica have one or more 
layers of hypoderm along the upper side. 

A noticeable feature, especially in the more xerophilous forms, is the 
presence of curved expansions of cuticularized wall over the stomatal 
aperture ||. In the simplest cases these take the form of a slight thickening 
over the guard-cells ; more often, however, the wall in this region projects 


* Engler (1882). + Cheeseman (1906) 
t{ Herriott (1905). § Hansgirg (1903). 
|| Diels (1897). 
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beyond the cell over the aperture, forming an outside chamber or vestibule 
(fig. 16a). In other cases the guar denclls are sunk below the general level 
of the epidermis and the Secon expansions project from the adjacent 
epidermal cells; in extreme cases, V. Traversii, there are secondary 
expansions from the guard-cells in addition (fig. 16}). This species though 


Fic. 16a. Fie. 160. 
Section of stoma of lower side of leaf Section of stoma of lower side of leaf 
of V. Hectori. x 486. of V. Traversit. x 485. 


haying the most carefully protected stomata is not one of the most xerophilous 
in other ways. In the very highly xerophilous forms, V. lycopodioides ete., 
protection is rather attained by the reduction in the numbers of stomata than 
in such special guarding of individuals. 

FHydathodes.—In general, hydathodes are characteristic of hygrophytes ; 
and so their presence in such a xerophilous group as this is of considerable 
interest. Normal hydathodes occur in the less xerophilous Groups A, B, ©, 
and F, even in the more modified forms of Group B. They do not occur in 
the other more xerophilous groups. 

V. elliptica, a seaside species, has the terminal hydathode protected by the 
great thickening of the outer walls of the epidermis in this region and 
the reduction of the stoma. The species in Group C, V. anomala and 
V. Traversii, show also a process of reduction, not only in the size of 
the opening, which is very small, but also by reduction in the extent of the 
water-discharging tissue below. 

Water-tissue——This occurs in a few species of Veronica. The hypodermal 
layer may be very sharply differentiated from the rest of the mesophyll, as 
in V. Lewisii, but in other cases, especially in the less xerophilous species, it 
appears to be somewhat intermediate. Thus, in V. salicifolia a layer of cells 
occurs only differentiated by form, or rather more distinct in V’. elliptica * 


* Cf. Huchedé (1907). 
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The most peculiar case is that of V. monticola, where the layers of large cells 
would seem to have this function. These cells contain very little chlorophyll, 
and it appears possible that they may also serve as a screen against the 
damage of intense insolation. 

The hypodermal layer below the upper surface of the leaf in those species 
with reduced leaves probably also acts as a water-storage tissue. V. Hulkeana 
alone of the species examined shows a water-storage tissue on both surfaces 
of the leaf. 

This tissue seems one which is affected in its development by environmental 
conditions. In comparing cultivated plants with those grown in their own 
country, where water-tissue is present, it is almost always better developed in 
the latter. This is noticeably the case with that on the lower surface in 
V. Hulkeana. Also native plants of V. subalpina showed some indications 
of this tissue, which do not appear in the leaves of cultivated plants. 


Relations of the Groups. 


Structurally the species examined fall into two series of increasing 
xerophily, leaving Group F out of consideration fer the present. The long- 
leaved forms of Groups A and B form the first series. Those of Group A are 
only slightly xerophilous, but still have protected stomata and a reduced 
lacunar system. Water-tissue is developed in V. Lewisii, and V. elliptica 
has specially protected hydathodes. 

The species of Group B agreeing in external features with those of Group A 
have thick cuticle and homogeneous mesophyll structure. 

The short-leaved forms show a similar series of stages. In Group C such 
forms as V’. vernicosa and V. anomala show little special adaptation ; they 
possess hydathodes and normal mesophyll. A further stage is reached in 
V. Traversui, with its protected stomata, somewhat homogeneous mesophyll, 
and reduced hydathodes. In V. pimeleoides and the species of Group D 
further adaptations have taken place; the mesophyll is quite homogeneous 
and palisade-like, with a very small lacunar system, and hydathodes have 
been suppressed. From a study of the reverted forms of V. cupressotdes etc., 
it would seem that these forms, Group E, are modified from those of Group D; 
so that Group E would form the final stage in the series of increasing 
xerophily. 

As was mentioned above, the conditions of environment of the groups 
show the same stages of increasing xerophily. It is interesting to note how 
similar the structure reached in V. rakaiensis (Group B)—the culmination 
of the xerophilous evolution of the larger-leafed forms—is to that occurring 
in some forms of Group D, such as V. buwifolia. 


ee 
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Comparison of Floristic with the suggested Anatomical Classification * }. 


(The letters indicate the groups founded on leaf-characters.) 


Subgenus I. Heber. 


A. Integra. 


Racemes long. I. 


Racemes short. 


if. 


V. 
V. 
V. 
= 


Cookiana. 
salicifolia. 


Lewisit. | = 


. parviflora. 


V. Pseudotraversi. B. 
iS Menziesit. i D. 
V. Colensoi. 

V. elliptica. A. 
V. Darwiniana. oe 
V. Traversii. Gs 
V. subalpina. D. 
V. vernicosa. C. 
V. monticola. i D. 
7, buaifolia. 

V. anomala. C. 
V. carnosula. 

Vz anplesicaulis.} D. 
V. pinguifolia. 

V. pimeleoides. hv 
V. rakaiensis. B. 


Leaves dimorphic, imbricate when mature. 


Leaves small ; flowers terminal. 


v. 


V, 


V. 
V. 
V. 


id 


ve 


B. Serrate. 


* Cheeseman (1906). 


V. 
V. 
V. 


tetrasticha. | 
lycopodioides. 
Hectori. 
Armstrongi. 
propinqua. 
cupressoides. } 


IV. 


epacridea. E. 
Flulkeana. 
F. 


Lavaudiana. 


Fairfieldit. 


+ Wettstein, in Engler & Prantl (1895). 


K. 


III. 
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Subgenus I]. Huveronica. 
V. loganioides. E. 
V. linifolia. C. 
V. catarracte. 
V. Lyalli. 
V. Bidwilliz. 


In the above table there are certain striking disagreements ; perhaps the 
most striking is that of V. loganioides occurring in a different subgenus from 
the forms apparently allied to it anatomically. Cheeseman remarks that this 
is a plant of dubious affinity *, in that florally it approaches the herbaceous 
section of the genus, while vegetatively it is almost inseparable from some of 
the allies of V. lycopodioides. 

Huchedé + arranged an anatomical table for the species he examined, 
based mainly on the arrangements of the bundles, especially in the petioles 
and leaf-base. This character was taken as being the one least altered 
in response to external conditions. This arrangement follows the Floristic 
Classification given above in the main; the chief exception is the separation 
of V. Traversii from its apparent allies to near-V. cupressoides, owing to its 
having three bundles at the base of the petiole, unlike most of the other 
New Zealand species. He shows an. interesting parallelism between the 
modifications of the New Zealand species and those of the Northern 
Hemisphere. He regards this analogy as the result of the effect of parallel 
conditions on pri mitively different species. This conclusion is further borne 
out by the close structural analogies between species of Veronica with plants 
of entirely different affinities. The most striking are those of the highly 
modified species, or “ whip-cord”’ Veronicas ; thus, V. tetragona was originally 
described as a species of Podocarpus under the name of “ P. Diegfenbachii” t. 
Externally it is very like a large-leafed form of Podocarpus cupressinus, but 
structurally there are great differences. In leaf-stucture it is very similar to 
Lycopodium quadrangulare, in which species the epidermis is similarly 
modified, though not nearly to the same extent. Again, both in form and 
structure there is great similarity between V. cupressoides and Cupressus 
sempervirens, Where the xerophilous adaptations of the epidermis, stomata, 
and mesophyll are véry similar.” Some species of Crassula, e. g. C. lyco- 
podioides, show a strong external’ resemblance to some of the “ whip-cord ” 
Veronicas, and bear much the same relation to other species of the genus ; 
but in leaf-structure there is always great difference between the two 
genera. Numerous other examples might be cited, showing a parallelism of 


* Cheeseman (1906). + Huchedé (1907). 
{ Cf, Goebel (1908). 
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development both with regard to the highly modified forms and those that 
are less so. 

Goebel * considers that in the “ whip-cord ” forms the reduced leaf really 
represents only the leaf-sheath, and that the lamina is represented by the stiff 
points seen, for example, in J’. lycopodioides. Consideration of seedlings and 
of the “ reverted” form of leaf certainly tends to confirm this view. Again, 
the arrangement of the yascular bundles in the “leaf’’ of these forms, 
e. g. V. Hectori, is practically identical with that of the vagina in the less 
modified species. 

The cork developed at the leaf-base seems to be formed abnormally early, 
in preparation for the fall of the leaf. The absciss-layer is just above the 
patch of cork-cells. The patch arises just as that below an ordinary absciss- 
layer +, and only differs in amount and its time of production. 


In conclusion, I desire to express my sincere thanks to Professor Seward 
and to Mr. A. G. Tansley, for their kind help and suggestions during the 
progress of this investigation. 
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BROWN SEAWEEDS OF THE SALT MARSH. Bas 


On THE Brown SeAweeps or tue Sarr Mars. By Saran M, Baker, 
B.Se., University College, London. (Communicated by Prof. F. W. 
Ouiver, F.R.S., F.L.S.) 


(PiatEs 8 & 9 and 8 Text-figures.) 


[Read 6th April, 1911.] 


THE importance of certain Algz, such as, e. g., Rhizoclonium *, in relation to 
the colonisation of tidal flats by higher plants and the establishment of salt 
marshes has long been recognised. In the present paper an account is given 
of certain Fucoidez which, in some respects, appear to function in a similar 
manner. 

The two algze to be described were found originally in Sept. 1907 by 
Prof. F. W. Oliver on the salt marshes adjoining the experimental station at 
Blakeney Point, Norfolk. 

The locality in question consists essentially of a system of shingle-banks 
and sand-dunes, which form a peninsula, westwardly directed, several miles 
in length, ending at Blakeney Point. Under the protection of these banks 
and dunes, on the southerly side, a series of salt marshes or saltings have 
established themselves. The sketch-map (text-fig. 1) shows part of the area. 
It is on the marshes just within the actual point that our algze form so con- 
spicuous a feature, where, mingled with the halophytes, they stretch over an 
area of some 60 to 70 acres. 

The general character of the habitat is shown in PI. 8. fig. 1. On the 
right are the dunes, ending at Blakeney Point, not far from the flagstaff seen 
on the skyline. In the centre of the igure, contained between two shingle- 
banks (shown at the left-hand side of the sketch-map, text-fig. 1) dotted 
over with shrubs of Sueda fruticosa, is the level sward, largely composed of 
Salicornia europea. It is on the ground between the stems of the halo- 
phytes that the algee occur ; in this particular stretch of marsh mainly the 
free-growing Pelvetia (cf. Pl. 8. fig. 2). In parts not shown in the photo- 
graph the forms of Fucus abound, but the general character of the ground is 
essentially similar. 

The vegetation covering the marsh was, on the whole, very uniform. 
The higher parts were occupied by Salicornia europea, in close formation, 
with Sueda maritima and Aster plants occasionally. The borders of the 
marsh, somewhat higher ground, were occupied by an association in which 
Obione portulacoides predominated, and stray members of this association 
were also found on the actual marsh. The Salicornia association gradually 


* N, Wille, ‘Studien iiber Chlorophyceen I-VII.,’ Christiania, 1901, p. 87. 
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disappeared on the lower levels of the marshes, and its place was taken by 
an association in which Aster Tripolium predominated, but Sueda maritima, 
Salicornia europea, and Statice Limonium were also present. 

The alow were associated with the phanerogams in a very striking manner. 
Round the Salicornia was a closely-knit network of an unattached form of 
Pelvetia canaliculata (seen at a, Pl. 8. fig. 1). This formed a continuous 
covering to the ground, and through it the phanerogams grew up. But as 
the Salicornia association gave place to the Aster association, the occurrence 
of Pelvetia became less frequent, and in its place a small spiral Mucus was 


Fie. }. 


Froiting P« enw 
Salicomma. Ps ES N 
Aster F = EEA 2 


° 
igo ace 320 Seale in ft. 


SC ea ea fe a pes at Blakeney Point, Norfolk. The creeks are represented 
ack, e Pelvetia-Salicornia association is shown by li i I 
Aster association by dotted shading. T1 fruiting Be ute ee 
ome s g. The zone of fruiting Pelvetia is shown by a heay 
broken line. The left-hand third of the area charted forms the subject of PL 8. fig. 1. 
. 8. fig. 


foun in th , 1 
ne eee in Ree pe the Fucus appearing first along the banks of the 
. . Irregular shaped patches of | 
2g é patches of a smaller form of Fuc; 

: nape ucus were als 
among the Salicornias in the Pelvetia zone, but the Salicornia w ire 
SI > r eid 4 a = 
smaller when growing with Fucus than Pelvetia. In the sketch 
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(text-fig. 1) the general distribution of the two associations is sh ‘The 
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Salicornia-Pelvetia association i 
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The alge to be described are two forms of Pelv 


etek etia canaliculata— 
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alophytes ; the other 
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growing embedded in the soil of the marsh and presenting a coralline appear- 
ance ; and a spiral Fucus also growing without attachment, embedded in the 


soil, and a variety of the same Fucus which has a broad and much crinkled 
thallus. 


PELVETIA. 


Mode of Growth and Occurrence.—At Blakeney two forms of P. ae 
besides the normal attached form, were found. The first (text-figs. 2 & 3) is 
entirely without attachment, either to the soil or to the plants among which 
it grows. The plant is about the same size as when growing on a stone, but it 
is usually more profusely branched. The most striking characteristic feature 
is the curling of the younger parts of the thalius. This curling seems to be 
away from the ground as the plant rests in its natural position, and, together 
with the luxuriant branching, gives it a dense bushy appearance. Also the 
eurled branches of neighbouring plants are interlaced as they lie on the 
ground, so that a more or less continuous matting is formed over the marsh. 
Pl. 8. fig. 2 is a photograph showing Salicornia europea growing with this 
loose Pelvetia. The colour of the unattached variety of Pelvetia is considerably 
darker than that of ordinary attached plants, varying from dark brown to 
olive-green. It is not displaced by tidal inundation. 


Reproduction.—This alga has been observed by Prof. F. W. Oliver at several 
seasons of the year, and the reproduction seems to be almost, if not entirely, 
vegetative, by means of budding from various parts of the thallus. Small 
tufts of such buds are shown at 2 and # in text-fig.2.. Apparently the parent 
plant gradually dies away, leaving the younger shoots to occupy its position. 

After extensive search, a small Leapaienh of unattached P. canaliculata was 
found, fruiting in the normal way, among the sterile plants on the marsh ; 
but it is quite possible that this was merely a fragment torn from the stones 
in the neighbourhood, where there is a zone of normal P. canaliculata. The 
same specimen also showed vegetative budding, as well as the receptacles, 
but the occurrence of such budding is by no means uncommon in the 
ordinary attached plant. 


Relation of the loose Pelvetia to Fruiting Specimens.—The origin of this 
extensive matting of Pelvetia is a matter of some interest. Along the north- 
western side of the tongue of dune and shingle which intersects the marsh 
(text-fig. 1, on right) there is a narrow zone, about 1 to 2 feet wide, of 
P. canaliculata attached to pebbles and fruiting in the normal way, repre- 
sented in the sketch-map (text-fig. 1) by a heavy broken line. This at once 
suggests itself as the original source of the Pelvetia on the marsh; but 
whether the loose form arose originally by the germination of oospores carried 
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over the marsh by the tide, or from young plants torn off the stones and 
caught in the vegetation of the marsh, is hard to determine. 


Artificial Cultivations o7 Pelvetia.—In the summer of 1910 a few experi- 
ments were attempted in order to find out what effect certain physical and 


BiGs 2 


Habit of Pelvetia canaliculata, var. libera. a and B show bunches of 
adventitious shoots. x13. 


chemical factors had on the growth of P. canaliculata. A series of cultures was 
made with young plants, both from stones and from the marsh. The plants 
were placed in glass vessels and covered with sea-water at suitable intervals, 
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the water being removed by siphons to avoid disturbing the cultures. In 
order to obtain the effect of the spring- and neap-tides the time per diem under 
water was varied according to the following scheme :— 


For 2 days in water 1 hr. in twelve. 
a “s 2 hrs. ? 
3 hrs, 5 (spring-tide). 
2 hrs. 
oe 
i airs: - (neap-tide), 
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Fragment of a plant of Pelvetia canaliculata, var. libera, to show curling of thallus. x 2, 


In this way an equivalent spring- and neap-tide was obtained, each 
recurring once a fortnight, and the working was not complicated 

The cultures may be tabulated as follows. The salts mentioned were added 
to sea-water made up from 37 grms. of Tidman’s Sea Salt per litre. Absorbent 
cotton-wool was used to imitate a surface holding gradually concentrating 
solutions :— 

LINN. JOURN.—BOTANY, VOL. XL. 2.8 
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bo 
ios) 
=} 


. Pelvetia (loose) laid on wool. Na,;HPO, 0°5 grm. per litre. 

. Pelvetia (cut off stones) laid on wool. KNO; 1 grm. per litre. 
. Pelvetia (attached to stones). KNO, 1 grm. per litre. 

. Pelvetia (cut off stones) laid on wool. Green light. 

Pelvetia (attached to stones). Green light. 

. Pelvetia (cut off stones) laid on wool. 

. Pelvetia (loose) laid over pebbles. 

. Pelvetia (attached to stones) laid on wool. 

. Pelvetia (attached to stones) check. 


Ou H Oo bo Fr 


am 
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Two other cultures were made in which the tides were reversed, 7. e. the 
plants were under water when the rest were dry, putting them in effect in a 
position on the beach just below the low-water mark of the neap-tides :— 


10. Fucus (from marsh) over pebbles. 
11. Pelvetia (attached to pebbles). 


Remarks on the Cultures.—The original idea was to see whether there was a 
necessary connection between the attachment of the alga and its fruiting ; 
but as, after six weeks, none of the cultures showed any signs of producing 
receptacles, they were discontinued. It may be that the plants can be 
induced to fruit by a more careful choice of conditions, but at present the 
results are negative. In spite of this, however, one or two points can be 
gathered from the cultures. 

The experiments were begun on July 24,1910. On August 24 culture 11 
(Pelvetia below the low-water mark of the neap-tide) was obviously quite dead, 
having been apparently almost lifeless for about a week ; none of the other 
cultures were dead. On Sept. 7,none of the other cultures were dead. This 
shows that Pelvetia, unlike the Fuci investigated earlier *, will not grow 
under the tidal conditions obtaining on the lower part of the shore. The 
reason of its confinement to the upper parts of the beach is, that it will not 
tolerate too long an exposure to sea-water. 

A second point to be noted is that in culture no. 2 (Pelvetia from stones 
lying on a surface constantly charged with KNO; solution) there was, at the 
end of the time, Sept. 7. a decided tendency to curl at the ends of the fronds ; 
also, of thirteen plants, three had produced vegetative buds. The curling was 
very slight compared with that of the loose form of Pelvetia, but it was not 
observable in any of the other cultures. No change was apparent in the 
form of either the loose Pelvetia or Fucus after the treatment. The curling 
of the thallus observed in culture 2, where it was in contact with a surface 
constantly charged with nutrient salts, may be something akin to what has 
happened on the marsh, where a stray plant with such a curling tendency 
would soon become entangled in the vegetation and form the nucleus for 


* “New Phytologist,’ vol. viii. p. 201. 


N 
; 
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/ a marsh formation of Pelvetia. However, the results must be taken with 
caution, because, had the conditions been wholly favourable, fruiting would 
have occurred in the cultures, 


Fre. 4, 


Pelvetia canaliculata, var. coralloides, growing with Salicornia europea. Nat. size, 


The Coralline Form of Pelvetia.—Another form of P. canaliculata was found 
embedded in the soil, about 2 cm. of it protruding from the surface. Text- 
ig. 4 shows this form growing with Salicornia europea. The appearance 
of the frend was similar to the normal attached Pelvetia. Foslie describes 
i variety, P. cunaliculata, var. radicans *, which grew gregariously in shallow 
00ls, the lower part of the frond being provided with rhizoids, by means of 


* K. Norske Vidensk. Selsk. Skriften, 1891, p. 263. Trondhjem, 1892. 
; x2 
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which it was attached to the clay bottom of the pools. In size the plant of 
Foslie was about the same as the normal attached Pelvetia. The habit of this 
var. radicans seems to be somewhat similar to the coralline form at Blakeney, 
but does not correspond in all respects. The coralline Pelvetia was only very 
occasionally found, possibly because the loose-lying form usually obscured it. 


Relations of the Free Form of Pelvetia with Salicornia.—The effect of the 
extensive matting of Pelvetia on the growth of Salicornia is well shown by a 
series of experiments, of which notes have been handed me by Prof. Oliver. 


On October 24, 1908, before the Salicornia had shed its seed, an area 
10 feet sqaare was cleared of Pelvetia and staked. The Salicornia was lett, 
and no doubt scattered its seed a few weeks later *. 


July 14, 1909. 
Staked area showed : 
1. Fewer plants within than outside—roughly about one-fifth. 
2. Plants within averaged 2-3 in. in height, those outside about 5 in. 
This difference in height became very evident when the tide rose, those 
without standing up 2 in. above the surface, while those within the area were 
entirely covered. 


November 6, 1909. 

Salicornia within sparser than without ; the plants were erect, whilst most 
of those outside, especially where they grew densely, were lying on their 
sides. 

About 100 plants were collected at random from within and without, and 
statistical determinations of the plants of the two batches were carried out as 
follows T :— 


EE a ee 


Results. 
| Without Pelvetia. With Pelvetia. 

uvverage lenptlnuryee nin. 14:07 cm. | 17:97 cm. 
Average diameter........ 4-40 mn. | 4°53 mm 
Total wet weight........ 182 grms. 220 grms 

20 grms. 
Total dry weight........ 33°, | 42 

Ef as)) 


115 plants of each batch taken. 


* The area was just to the right of the large stranded smack ‘ Britan 
of PL. 8. fig, 1. 


+ The measurements were made by Miss M. H. Bohling, of University College 


nia,’ seen on the left 


BROWN SEAWEEDS OF THE SALT MARSH. 283 


The effect of this matting of Pelvetia on the growth of Salicornia europea 
is shown to be decidedly favourable. How this effect is produced is not 
so clear. It is not easy to see how an entirely unattached living layer of 
plants could become an efficient manure. Also when the embedded Fucus, 
which rots below and thus affords manure, grows with Salicornia there is 
rather a dwarfing of the Salicornia than otherwise. The cause is probably 
to be sought in the decreased evaporation from the surface of the soil, and 
slightly increased temperature, produced by the Pelvetia, which acts as a 


surface mulch. It is hoped that further experiments may throw some light 
on this subject. 


Zoning between the Free Pelvetia and the Fucus.—In the lower parts of the 
marsh, as Salicornia is replaced by Aster Tripolium, the place of Pelvetia is 
taken by a small spiral Fucus. Between the entirely loose Pelvetia and the 
embedded Fucus there is quite a comparatively detinite zoning observable, 
which is all the more interesting as the differences in level involved are very 
small, a few inches at most. The spring-tides apparently only covered the 
Aster zone 10 to 15 minutes earlier than the Salicornia zone. The number 
of tides covering the areas is probably the determining factor, not the 
exposure per diem. 


THE EMBEDDED /'vcvs. 


The small spiral /ucus found in the lower regions of the marsh, among 
the Aster association chiefly, is not by any means a new form. Among 
others, Hudson *, Goodenough & Woodward, and Turner + have described it 
in England ; and a closely similar species, occurring at Arcachon in France, 
has been described and discussed very fully by Prof. C. Sauvageau under the 
name of F. lutarius t, a species established by Kiitzing §. 

The general morphology of our plant is almost identical with the F’, lutarius 
of Sauvageau, with specimens of which he has most kindly supplied me. 
The thallus is extremely spirally twisted, and bears cryptostomata on the 
margins at frequent intervals, and often scattered over the rest of the thallus. 
A comparison of PI. 8. fig. 3 and Pl. 9. fig. 4 and text-figs. 5,16, 7, & 8 with 
figs. 16-19 of Sauvageau’s paper (lve. cit.) will show the great similarity of 
the two forms. 


Mode of Growth and Occurrence of the English Fucus.—The plant found at 
Blakeney (text-fig. 5, A) varied in length from 5-12 cm. It was much 
spirally twisted and grew embedded in the soil, numerous adventitious shoots 


* ¢ Flora Anglica,’ p. 577, London, 1778. 

+ ‘A Synopsis of the British Fuci,’ vol. i. p. 127. London, 1802. 

¢ Bordeaux Société Scientifique d’Arcachon, Travaux des Laboratoires, 1908, pp. 106-153. 
§ Kiitzing, Tabule Phycologice, vol. x. p. 7 & pl. xvii. Nordhausen, 1860. 
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being formed from the lower parts of the thallus. It bore oblong vesicles 
occasionally, but they were never numerous. A few luxuriant specimens 
were found fruiting in July 1910. 

In the autumn of 1910 Prof. F. W. Oliver found a luxuriant growth of this 
Fucus, associated with Spartina Townsendii, on a salt marsh behind the Hurst 
Castle shingle-bank near Southampton. The plant was similar to the 
Blakeney plant, but reached much more luxuriant proportions. The plants 


“A. Habit of Fucus volubilis from Blakeney Point growing with Aster Tripolium. Nat. size. 
B. Fucus as growing with Salicornia europea, probably a smaller variety of F. volubilis, but 
possibly F. lutartus. x 14. 


from Hurst Castle fell naturally into three groups. One, light brown in 
colour, with many vesicles, arranged as in the specimen feared: (text-fig. 6) 
the thallus being about 20 cm. long and 3 mm. broad. A second group BE 
plants were very spiral, pale yellow in colour, the edge of the thallus being 
beset with cryptostomata, without vesicles, or with very occasional mee 
length of thallus 13 cm., breadth 2 mm. In the third group the eee 
were less spiral, vesicles very sparse, rhachis bare a long way up: length of 
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thallus 10-16 cm., breadth 3-4 mm. No receptacles were found on any 
of the plants. The /weus covered a large area of the marshes. 

In December 1910, in the marshes of the Blackwater, Mersea Island, Essex, 
near the spot where Hudson found his specimens, numerous plants, also of 


Fia. 6. 


Fucus volubilis as found at Mersea Island, Essex. The figure shows an old weather-worn 
specimen ; in many plants the tops of the shoots are entire. X 3. 


like habit, were found, but they did not densely cover the ground as at Hurst 
Castle. The plants were either embedded at one end in the mud and 
growing out of it in clusters on the banks of creeks, dc. (Pl. 8. fig. 3 and Pl. 9. 
fig. 4), or entirely loose and tangled among the Aster plants. They seemed 
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to correspond exactly with the plant described by Sauvageau * from Port de 
Boria, San Vicente de la Barquera, N. Spain. They were much larger than 
the Blakeney plants, but of a similar habit (text-fig.6), varying from 16 cm. 
to about 80 cm. in length and 4-8 mm. in breadth. They were usually 
found with numerous vesicles, arranged as in the figure, though occasional 
plants had no vesicles. The figuré represents the characteristic appearance 


\ 


& 


Fucus volubilis, var. SJlexuosus. Xi, 


of old weather-worn plants, showing the great delicacy of the wings of the 
thallus. In the young growing plants the ends of the thallus are perfect, and 


show numerous cryptostomata on the margins and scattered over the tip of 
the frond. 


In May 1911 (since communicating the above) the Mersea Island marshes 


. * Sauvageau, in Bordeaux Soe. Se, Arcachon, Tray. Lab. 1908, pp. 106-153, fig. 16, 
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were further investigated, and a whole series of forms was found, ranging 
from 3 or 4 cm. in length and 1 mm. in breadth to the above Gu 
Usually the upper ieies were occupied by small or narrow varieties, but the 
formation was often mixed. The plants were both with and without vesicles. 
Receptacles were also found on a few of the large specimens. The different 
forms approached F’. lutarius and F. vesiculosus respectively in habit. 

A certain number of plants were found with a broad and much crinkled 
thallus (text-fig. 7), which were so distinct in form as to be included under 
a separate variety. The length was about 16-20 cm. and breadth about 
15 mm. 

The very tiny Fucus (text-fig. 5, B) found in the Salicornia region of the 
marsh at Blakeney seems very similar in habit to the smallest varieties of 
F. volubilis found at Mersea. It grows in large patches, which might all 
have been produced by the growth of one individual. It is possible, however, 
as it occupies a different zone from the other Fucus, that it may be derived 
from a different species; and hence corresponds with the French form, 
fF, lutarius. Its receptacles have not been found. It bears no vesicles. 


The Affinities of the Fucus.—The Fucus, like the Pelvetia, reproduces almost 
entirely by vegetative budding, the buds being produced on the embedded 
part of the thallus, which rots away later, leaving the young shoots to occupy 
its place. A small number of receptacles were found on some of the largest 
Blakeney specimens. Turner, in his description of plants found near Wells, 
Norfolk, mentions the occasional occurrence of receptacles, but does not 
describe them in detail. Of the receptacles examined four were male and 
the rest female. The paraphyses do not project at all from the mouth of 
the conceptacles (Pl. 9. figs. 5 & 6). In shape the receptacles are either 
short and round or long and narrow and almost pointed (text-fig. 8); they 
are either inflated with mucilage, or the interior is filled with air and a 
confused tangle of hyphae. They are simple or bifid, but always strictly 
terminal. The antheridia seemed to be represented merely by swellings on 
the short branched hyphe (PI. 9. fig. 5). The oogonia were remarkably 
small and usually undivided ; a few occasional ones were found which had 
divided once, and were arranged like a Pelvetia oogonium, and a few in 
which ‘they had divided a second time ; a section through such an oogonium 
is shown in Pl. 9. fig. 6 at « Of course, the limited supply of material 
makes the results more doubtful ; but it appears as though the oogonia were 
abortive or not fully developed, which Sauvageau has found to be always the 
case among the very numerous examples of the French 2. lutarius he has 
examined. 

The English species is thus different from the French F’. lutarius in several 
most important points. The paraphyses of the French species project very 
considerably from the ostioles of the conceptacles, and, among hundreds of 
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specimens, no single male receptacle has been found. Italso bears no ieee 
Sauvageau has very fully discussed the affinities of his FP’. lutarius*, and 
decided that it was originally derived from F. spiralis t (F. platycarpus, 
Thur.), the hermaphrodite species with projecting paraphyses and no vesicles, 
the antheridia having been gradually reduced to nil. ~He suggested that the 


bre Ss: 


Frond of Fucus volubilis from Blakeney Point, bearing receptacle. x*Q. 


vesicled English form, as also the Spanish one, was derived from F. véesicu- 
losus, dicecious with non-projecting paraphyses; but was unable to decide 
with certainty, because no receptacles had been described. This surmise 
seems to be amply borne out by the nature of the conceptacles found. It is, 
at any rate, pretty obvious that these two almost identical plants cannot 


* Bord. Soc, Se. Arc., Trav. Lab. 1908, p. 187. 
Tt Borgesen, in Journ. Linn. Soc., Bot. vol. xxxix, (1909) p. 105. 
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belong to the same species, the differences between them being precisely the 
specific differences between F’. spiralis and F’. vesiculosus. 

Whether either of the unattached Fuci merit the rank of a species, distinct 
from the one whence they are derived, is another question which I am not in 
a position to answer. Sauvageau considers the French Fucus as a distinct 
species, /, lutarius, and suggests the name F. volubilis, originally given by 
Hudson for the English one. As the plant has so many different forms and 
such a wide range, it may be convenient, for the present at any rate, to follow 
this suggestion instead of multiplying the varieties of F. vesiculosus. If the 
two plants are found later to be merely varieties of F. spiralis and F. vesi- 
culosus respectively, it would be well to represent them as F. spiralis, var. 
lutarius, and F’. vesiculosus, var. lutarius, to indicate the very great similarity 
between them. It is extremely interesting to find two separate species giving 
rise to forms so nearly identical, that, without the receptacles, it is impossible 
to tell certain specimens apart. 


Diagnoses of the Varieties described. 


PELVETIA CANALICULATA, var. LIBERA, S. I. Baker, var. nov. [Figs. 2, 3.] 


Plant not attached in any way, from 10-15 cm. in length, producing 
numerous adventitious buds from various parts of the thallus. Frond possess- 
ing the characteristic channelled form of P. canaliculata, profusely branched 
by dichotomy, the growing ends much curled, dark brown or olive-green in 
colour. Receptacles not known with certainty. 

Hab. Among the higher plants, notably Salicornia europea, of sheltered 
salt marshes, Blakeney, Norfolk. 


P. CANALICULATA, var. CORALLOIDES, S. M. Baker, var. nov. [Fig. 4.] 

Plant embedded in mud, from 1-4 em. in length, producing adventitious 
buds from lower parts of thallus. Frond channelled, branching sparse, 
thallus somewhat curled. Receptacles unknown. 

Hab. Sheltered salt marshes, Blakeney, Norfolk. 


Fucus vouusiis, Huds. [Figs. 5, 6, 8.] 

Plant not fixed by a disc, embedded in mud or unattached, from 4-80 cm. 
Vesicles numerous in the larger plants, but often absent or few in the smaller 
ones. Numerous adventitious buds produced from the base of plant. Frond 
much spirally twisted, from 1-8 mm. broad, provided with numerous crypto- 
stomata on the margins and over the tip of shoot. Receptacles elongated, 
oblong or almost pointed, occurring at the ends of the fronds, and hardly 
broader than the rest of the thallus, turgescent, with or without mucilage, 
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from 1-3 em. in length, simple or bifid ; of very rare occurrence. Plants 
dicecious, oogonia and antheridia apparently immature, paraphyses not 
projecting from the ostiole of the conceptacle. 

Hab. On mud or sand, along the banks of creeks or among the phanero- 
gams of salt marshes. English coast and N. Spain. 


Fucus VoLuBILis, var. FLEXuosus, S. M. Baker, var. nov. [Fig. 7.] 


Plant not fixed by a disc, about 15-20 em. in length ; vesicles numerous. 
Frond much spirally twisted, from 10-16 mm. broad, with prominent midrib 
and much crinkled margin ; producing numerous adventitious buds from the 
base. Receptacles unknown. 

Hab. Among the phanerogams of salt marshes, Mersea Island, Essex. 


SUMMARY. 


An entirely free-growing variety of Pelvetia canaliculata has been de- 
scribed, whose presence has been’ shown to be beneficial to Salicornia europea, 
probably acting as a surface mulch ; as well as an embedded variety of less 
common occurrence. The receptacles of the spiral Fucus, found as early as 
-1778 by Hudson, have been described, and from their nature the deduction 
drawn that this Mucus is not derived from the same species as the almost 
identical F’. lutarius of Sauvageau. A variety of this Fucus, of slightly 
different habit, has also been described. The zoning, observed at Blakeney, 


between the free-growing Pelvetia and the embedded Fucus is a point of 
interest. 


In conclusion, I have to thank Prof. F. W. Oliver for placing in my hands 
information and notes on the Blakeney and Southampton Fucoids. I should 
like to offer my sincere thanks to Prof. Sauvageau for the many valuable 
specimens with which he supplied me, and to Mr. A. Gepp for giving me the 
opportunity of examining the herbarium specimens of Hudson and Turner in 
the British Museum, and much information about the algz in question ; also 
my father and brother for the time and trouble they took in obtaining some 
of the photographs reproduced. 


Text-figures 3 & 4 are from drawings by Miss M. Green, the others by the 
author. 


BAKER. 


JOURN. LINN. Soc., Bot. VoL, XL. PL. 8. 
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EXPLANATION OF THE PLATES. 
PLATE 8, 


General view of part of the salt marshes at Blakeney Point, Norfolk, looking from 
the dunes in a southerly direction across the entrance to Blakeney Harbour. The 
flat in the middle of the picture, between the two shingle-banks, is mainly covered 
by Pelvetia in association with Salicornia europea. In the distance is seen the 
mainland between Morston and Sliffkey. The greater part of the picture is charted 
in text-fig. 1. (From a photograph by Prof. F. W. Oliver.) 


. Pelvetia growing among Salicornia europea. About yy natural size. At a a 


characteristic piece of Pelvetia is visible. (From a photograph by Mr. E. J. 
Salisbury.) 


. View of a stream in the marsh at Mersea Island, Essex, with Fucus volubdilis plants 


along the banks. (From a photograph by Mr. G. 8. Baker.) 


PLATE 9. 


Plant of Fucus volubilis growing on the mud at Mersea Island. About 3 the 
natural size. (Froma photograph by Mr. G.S. Baker.) 

Transverse section of a ¢ conceptacle of FE. volubilis. X54 diam. The ostiole has 
sprung open owing to the delicacy of the surrounding tissue. 

Transverse section of a 2 conceptacle of F. volubilis. x 54 diam. Fig. 6 a shows 
an oogonium divided into three, in section ; the other oogonia are undivided. 
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Freshwater Algze collected in the South Orkneys by Mr. R. N. Rudmose 
Brown, B.Se., of the Scottish National Antarctic Expedition, 1902-04. 
By F. E. Frirscu, D.Se., Ph.D., F.L.S., Professor of Botany, East 


London College, University of London. 
(Prats 10 & 11 and 1 Text-figure.) 
[Read 4th May, 1911.] 


A. Ixtropucrory REMARKS. 


In the year 1905 I received from Mr. R. N. Rudmose Brown, B.Sc., 
seventeen tubes of freshwater and subaerial Algz collected by him in the 
South Orkneys, while acting as botanist to the Scottish National Antarctic 
Expedition (1902-1904). I am glad to have this opportunity of thanking 
him for placing this interesting material at my disposal. The great delay in 
dealing with it has arisen partly out of the great difficulties in the way of 
certainly determining many of the forms present and partly out of pre- 
occupation with other matters. 

Our present knowledge of Antarctic freshwater Algze is rather meagre. 
The first important contribution is that of Hooker and Harvey *, based on the 
material collected by the ‘Erebus’ and ‘Terror’ in 1839-43. This was 
followed about 35 years later by two papers of Reinsch Tf, containing a 
description of the Algz collected by the Rey. A. E. Eaton on the island of 
Kerguelen. A later paper by Reinsch ¢ deals with the freshwater Alge 
collected by Dr. H. Will in South Georgia. Since then Wille § has described 


a few forms brought by C. E. Borchgrevink from the Antarctic continent, 


* J, D. Hooker, “ The Botany of the Antarctic Voyage of H.M. Discovery Ships ‘ Erebus’ 
and ‘Terror’ in the years 1839-43” (Flora Antarctica), Algae (by W. H. Harvey and 
J.D. Hooker). Vol. i. pp. 175-198 [1845]; vol. ii. pp. 454-519 [1846-47]. 

+ P. F. Reinsch, “Species ac Genera nova Algarum aque dulcis, que sunt inventa in 
speciminibus in expeditione Vener. transit. hieme 1874-75 in Insula Kerguelensi a clar. 
Eaton collectis,” in Journ. Linn. Soc., Bot. 1876, xv. pp. 205-221; and “Freshwater Alge 
collected by the Rev. A. E. Haton. Algze aque dulcis Insule Kerguelensis,’ in Phil, Trans, 
Roy. Soc. London, vol. 168, 1879, pp. 65-92. See also W. Archer, “ Note on the Fresh- 
water Algz collected by H. N. Moseley in Kerguelen’s Land,” in Journ. Linn, Soc., Bot. 
1876, xv. pp. 445-446 ; E. O'Meara, “ On the Diatomaceous Gatherings made at Kerguelen’s 
Land by H. N. Moseley, H.M.S. ‘Challenger,’ doc. cit. pp. 55-59. 

t P. F. Reinsch, “Die Siisswasseralgenflora von Siid-Georgien,” in G. Neumayer, ‘Die 
deutschen Expeditionen und ihre Ergebnisse,’ Bd. ii. 1890, pp. 829-365, tabb. 1-4. 

§ N. Wille, “Mitteilungen iiber einige von C. E. Borchgrevink auf dem antarktischen 
Festlande gesammelte Pflanzen: III, Antarktische Algen (by N. Wille); IV. Navicula 
mutica, Kiitz., aus dem antarktischen Festlande (by J. Holmboe),” in Nyt Mag. f. Natur- 


videnskab. xl. 1902, pp. 209-222, pls. 3-4. 
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and De Wildeman a number of Algz collected by E. Racovitza, of the 
Belgian Antarctic Expedition *. A considerable number of papers on 
Antarctic Algz deal solely with marine forms fF. 

The South Orkneys (lat. about 61°S.) are situated appreciably further south 
than either South Georgia (lat. about 55°S.) or Kerguelen (lat. about 49°S.), 
from which most of the previously described material has been derived. 
This may explain the marked difference in the character of the algal 
collections obtained from the South Orkneys as compared with those from the 
other two localities. In the material from the South Orkneys filamentous 
forms play a very insignificant part, and the bulk of the Algz consists 
of unicellular and colonial species. The total number of species recorded 
from the South Orkneys in the present paper is sixty-eight (of these one 
genus and seven species are new). The table on p, 295 shows how the 
main groups are represented. This table, however, gives no idea of the 
relative part played by the different groups. As a matter of fact (apart from 
the abundant Prasiola), the lowly unicellular Isokontee and Cyanophycez 
are the predominant features of the flora, the former being, on the whole, 
more abundant than the latter. In this connection we may notice, however, 
that the complete absence of common cosmopolitan forms like Scenedesmus, 
Pediastrum, Cosmarium, Closterium, etc. is very striking. The Gidogoniacee, 
as, indeed, all filamentous forms, are represented only by stray filaments. 
Only two filaments (one of AMJougeotia, the other of Zygnema) of Zygnemacez ~ 
were observed. The occurrence of filaments of the various genera never- 
theless testifies to the fact that at certain periods their development must 
be more prominent. Desmids were represented only in two samples by 
three species. Diatoms are not common, and in some samples (e. g. yellow 
snow) were almost completely absent. Their determination was in many 
cases a matter of great difficulty, as frequently only dead fragments of the 
valves were to be found, and it is probable that a larger number of species 
actually oecurs than is recorded in the present paper. Ina number of the 
samples the unicellular algal flora occurred as a thin covering to numerous 
muddy particles, and it was necessary to crush the latter in order to find any 
appreciable number of algal forms. . 

The lowly unicellular and colonial forms of Algz are well known to he 
in many cases among the most difficult forms to "detepaaes and to add to 
this difficulty a very large proportion of the species in the South Orkneys 
material were in the resting-stage, or at least in a sufficiently dormant 
condition to fail to show more than one phase in the life-history. This is 


* Hi. de Wildeman, “Note préliminaire sur les Alowes rapportées par M. £. Racovitza, 
naturaliste de l’expédition antarctique belge,’ in Bull. Ac. Roy. de Belgique, 1900, 
pp. 558-569, 

+ I am indebted to Mr. & Mrs. A. Gepp and to Dr. B. D. Jackson for kind help in 
connection with the literature cited in the present paper. 
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particularly true of the forms found on the snow (yellow and red snow), but 
applies to a lesse extent to practically the whole of the material ; only in one 
case (samples gathered on Feb. 4th, 1903, from a freshwater pond at an 
altitude of 140 feet between the peaks of Saddle Island, South Orkneys) were 
organisms (species of Chlamydomonas) present, which had evidently been 
preserved in an actively motile condition. For this reason it has seemed best 
to give as complete an account of the material as possible, in the hope that 
subsequent investigations may lead to a better interpretation of some of the 
forms observed. This has been carried out especially in the case of the 
yellow snow flora. 

Some of the numerous resting-stages observed are referable to described 
species of the genus Trochiscia, or at least come very close to some of them ; 
where this was the case, they have been enumerated under the genus 
Trochiscia (see the systematic part of the paper), although it was thought 
undesirable (except in one case) to establish new species on this basis. It 
ean hardly be doubted that some of the species of Trochiscia are merely 
resting-stages of other Algze, although where a definite course of repro- 
duction has been observed we are probakly dealing with independent forms. 
In the case of the material from the South Orkneys no evidence as to the 
authenticity of Trochiscia-forms was to be expected, since no single case of 
reproduction was observed ; and there was no choice save to record the 
diverse structures noticed as species of this genus. 

On the whole, it is astonishing that, considering the abundance of some of 
the algal forms, only very few reproductive stages were found ; in some cases 
(e.g. the Trochiscias just referred to, Chodatella brevispina) not even an indi- 
cation of division of the individuals was observed, although the material was 
collected during the milder portion of the year (October to March). The 
mean temperature, however, even at this period (as Mr. R. N. Rudmose 
Brown informs me) is only 32°F. It seems therefore as though many of 
these Antarctic forms reproduce only during very limited periods, when the 
conditions are especially favourable. 

As above stated, the freshwater algal floras of Kerguelen and South 
Georgia, as described by Reinsch (loc. cit.), have a rather different character. 
The following table shows the relative composition of the algal floras of these 
two localities and of the South Orkneys :— 


Ker@uELen. Souru Groreia. SOUTH ORKNEYS. 
= a ae aoe toa San 
Genera. Species. Genera. Species. Genera, Species. 
Isokontee (incl. (Edogoniacez) 25 36 (20 fil.) Le 32 (12 fil.) 17 209 (5 fil.) 


Conjugates ....cceeeeeeeree 8 12 (7 fil.) 20 (1 fil.) 4 6 (2 fil.) 

Heterckont®® ........0..+5- ule el 1 a 

Oyanophycese ..........+65- 18 38 5 5 13 18 

PR GUOMLACER cle seer wale nest 12s 21 10 19 9 16 

Pheeo- and Rhodophycee .... 28 us at oneetd 
Lotels. tur « 65 104 38 77 44 68 


LINN. JOURN.—BOTANY, VOL. XL. Y 
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Both in Kerguelen and South Georgia the flora is richer in Conjugates, 
especially in Desmids, which are responsible for 19 of the 20 species from South 
Georgia, while in the vegetation of the latter the Cyanophycee play a 
comparatively small part. But it is in the relative number of filamentous 
forms (species of Gidogonium, Bulbochete, Ulothrix, Rhizoclonium, Vaucheria, 
Spirogyra, etc.) present in the flora of Kerguelen and South Georgia as com- 
pared with the South Orkneys that the difference becomes most striking ; in 
this connection we may also notice that there is a considerable reduction 
in the number of filamentous forms from South Georgia as compared with 
Kerguelen. From both localities also reproductive material was obtained 
(Vaucheria from Kerguelen, Vaucheria and Gfdogonium from South Georgia). 
Lastly, we may notice that the common cosmopolitan forms, whose absence 
from the flora of the South Orkneys was commented upon above, are all 
recorded by Reinsch from either Kerguelen or South Georgia. It is hardly 
likely that all these striking differences in the composition of the algal 
flora of the South Orkneys are purely accidental ; they are probably to be 
ascribed to the geographical position of the South Orkneys and the consequent 
severer climatic conditions. 

To avoid frequent repetition, I append a list of the localities in which the 
different samples were collected ; the corresponding number will alone be 
referred to in the systematic portion of this paper :— 


No. 1. Yellow snow. The Beach, Scotia Bay. 7.2.04. 
2, . ; i 27.38.08. 
3. Same locality and date as No. 1. 
», 4. Red Snow. Scotia Bay. 27.3.03. 
5. . From ice-foot, head of Seotia Bay. 29.12.08. 
6. Same locality as No. 5, but collected 1.1.04. 
7. Algee from germ-culture from surface water, 62° 52’ 8., 25° 00' W. 16.2.03 
(Only Fungi present. ) 
» 8&9. Scrapings of rocks and mud from pools or streams, Mossy rocks, Scotia Bay. 
28.12.08. : 


» 10 & 11. Freshwater pond. 140 feet between peaks of Saddle Island, South Orkneys 
4.2.08. ; | ; 
» 12. Rocks about tide-wash. Buchan Bay, South Orkneys. 25.3.03. 

» 13. Mud and damp moss. Point Martin, Scotia Bay. 7.1.04. 

» 14, Mud from penguin rookery. Point Martin, Scotia Bay. 26.10.03. 

» 15, Freshwater pool. Point Thomsen, Brown’s Bay. N 0 date. 

», 16. Stones on north of beach, Scotia Bay. 11.11.03. 

» 17. Mud from moss on rocks at Point Martin, Scotia Bay. 21.10.03. 


In the following pages the flora of the yellow and red snow is first dealt 


with separately, and this is followed by a systematic enumeration of all the 
species observed. 
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B. Yrettow Snow. (Cf. Plates 10 and 11.) 


Three samples of this peculiar type of snow flora were included in the 
material from the South Orkneys: Nos. 1 and 3 were collected on the same 
date (Feb. 7th, 1904), and agreed almost completely with one another, while 
No. 2, which was collected about a year earlier (March 27th, 1903), was 
relatively poor in algal forms (perhaps owing to its being the end of the 
Antarctic summer), consisting largely of hairs and other foreign particles. 
Apart from this, however, such forms as were present were the same as those 
found in the other two samples. All three samples came from the same 
locality. 

Samples 1 and 3 contained a considerable quantity of algal material and 
show that the yellow snow flora, when well developed, must form extensive 
masses. In reply to enquiries, Dr. R. N. Rudmose Brown has very kindly 
furnished me with the following particulars. I quote from his letters :— 
* Both red and yellow snow are rare at the South Orkneys, and many 
apparent cases of the latter which I examined were due only to penguin 
manure. The samples I sent you were taken towards the end of the summer 
on a snow-covered plain called the Beach, that was certainly often frequented 
by penguins, but did not contain a rookery. The samples were gathered on 
the surface of snow that had fallen some little time past—perhaps two or 
three days,—and whose surface had been slightly melted by the sun. I do 
not remember ever seeing any coloured snow in winter, but at that season 
snow was falling so continuously and drifting so incessantly that any growth 
would be immediately covered over. October to February is the warmest 
season, but the mean temperature even then is not above 32°F. .... The 
colour of the yellow snow is fairly bright. I do not remember any brown 
snow, nor have I any record of a green patch being mixed with a yellow one. 
The Algze were on the surface and perhaps two or three or even four milli- 
metres down mixed with the snow, but in sufficient abundance to give an 
unmistakable pale (bright yellow) patch. Yellow and red snow were quite 
distinct from one another; they may in places have been within 30 or 50 
yards of one another, but this was not habitual, and I do not remember 
a single case of the two adjoining one another.” . 

A considerable number of papers have been published dealing with the 
type of algal flora known as red snow”, which has been recorded from alpine 
(temperate and tropical), arctic, and antarctic localities. Brown and green 
snow have also been described both from alpine and arctic regions +, while 


* See Section C of this paper; also J. Roy,“ The Flora and Fauna of Snow and Ice,” 
Scottish Naturalist, viii. 1885-86, pp. 122-127. , 
a Aces i B, ‘Om snéns och isens flora,” in Nordenskidld, ‘ Studier och Forskningar 
foranledda bb cnitta resor i héga norden,’ 1883, pp. 65-115; see also Wittrock, V. B., “ Die 
7 YZ 
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Rostafinski * has recorded yellowish snow (apparently due to a species of 
Chlamydomonas) on the snow-fields of the Carpathians. Chodat f, lastly, 
also refers to black snow (neige noir) and describes a yellowish-orange 
organism, Pteromonas nivalis, as occurring in it. All these different types 
of snow flora, however, appear to be very markedly distinct from the yellow 
snow collected in the Antarctic, and I have therefore thought it expedient 
to deal with this part of the South Orkneys material separately. 

The organisms composing the yellow snow flora are in part similar to or 
identical with some of those found in red and other coloured snow, but there 
are a number of very distinct types (e. g. Protoderma Brownti, Chlorosphera 
antarctica, Scotiella antarctica, and Chodatella brevispina) that give this 
association a characteristic stamp. There seems some probability that the 
yellow snow flora is an example of what I have called an algal consortium f, 
in which certain members first prepare a suitable substratum for the growth 
of the others ; but this could, of course, only be definitely settled by observa- 
tions made on the spot. All the typical and common members of the yellow 
snow flora include a varying (but often very large) quantity of an apparently 
solid fat in their cell-contents, which appears in the form of large highly 
refractive lumps§. The amount of this fat is often so considerable that 
little can be seen of the remaining cell-contents, while in other cases, and 
often quite inexplicably, the fat is completely absent. It appears that the 
yellow pigment, which is the cause of the characteristic colour of the yellow 
snow, is included in this fat, although, us most of the pigment had been 
dissolved out by the preserving fluid, I cannot be certain with reference 
to this point. I have been unable to make out the nature of the pigment, 


Flora des Schnees und des Eises besonders in den arktischen Gegenden,” in Bot. Centralbl. 
xiv. 1883, p, 159; Warming, E., ‘Cicology of Plants’ (Engl. transl, by P. Groom), 1909, 
p. 163. 

* Rostafinski, J., “ Vorliiufige Mitteilung iiber rothen und gelben Schnee und eine neue 
in der Tatra entdeckte Gruppe von braungefarbten Algen” (Polish), in Sitzungsber, d. Krak. 
Akad. d. Wissensch. mat.-nat, Sect. 1880; Abstract in Bot. Centralbl. viii. 1881, p. 225, and 
Just’s Botan. Jahresber. 8 (1880), i. 1883, p. 564. 

+ R. Chodat, ‘Algues vertes de la Suisse,’ 1902, pp. 96 and 145-146; see also Brun, 
“Sur la neige noir,” in ‘ Echo des Alpes,’ 1845, p. 182. 

{ F. E. Fritsch, “Problems in Aquatic Biology,” in ‘New Phytologist, vol. v. 1906, 
pp. 157-8. 

§ These lumps gave all the characteristic fat-reactions (cf. Zimmermann, ‘ Die botan. 
Mikrotechnik,’ 1892, pp. 68-71). Material treated with osmic acid acquires a very charac- 
teristic appearance; there is so much fat in the different forms that the whole mass 
becomes black to the naked eye, while material thus treated and mounted ona slide presents 
the appearance of numerous black dots when held up to the light. Under the microscope 
many of the cells appear stained a homogeneous black, while parts of other cells are 
quite uncoloured, owing to restriction of the fat to one or two points in the cell-contents. 
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owing to the small quantity that was available; a spectroscopic examination 
of the alcohol in which the one sample was preserved disclosed a marked 
absorption of the violet end of the spectrum, which would indicate that the 
pigment might be analogous to carotin or xanthophyll, but none of the other 
reactions characteristic of this substance were obtained. As regards the fat, 
neither in its general appearance under the microscope nor in its behaviour 
towards the various reagents used (cf. footnote § on p. 298) was there 
anything to indicate a ditference between the kind of fat present in the 
various members of the yellow snow flora. The occurrence of the fat and 
the associated yellow pigment is therefore a very characteristic feature of 
this algal association. 

The enormous prevalence of fat in the members of the yellow snow flora is 
probably to be regarded as an adaptation against the intense cold of the 
habitat. It has been shown that in a number of trees (birch, Conifers) 
growing in cold localities the starch is changed into fat in the autumn * ; and 
in referring to this fact Warming f remarks: “This is probably of use, in 
that fatty oil in the form of emulsion prevents sub-cooling and increases the 
power of resistance to frost.” This view is certainly much strengthened by 
the discovery of the yellow snow with its striking characteristic of fat- 
storage. A similar abundance of fat does not appear to have been recorded 
hitherto in any snow flora {. The fact that the few reproductive stages that 
were observed in the yellow snow material were generally quite deficient in 
fat also indicates that the latter possibly functions as a reserve to be utilised 
when outside conditions admit of cell-division or other methods of repro- 


duction taking place. 


Material of yellow snow, treated respectively with alcohol and ether for 23 days, was scarcely 
affected by the alcohol, although much of the fat was dissolved out by the ether. Even 
material which had been left in absolute alcohol for over three months failed to show any 
marked reduction in the amount of fat, so that the fat is one which is insoluble in alcohol. 
In the case of the material placed in ether a macroscopic change was visible after a 
few hours; the algal mass no longer formed a sediment at the base of the tube as at first, 
but was separated from the base by a clear space, consisting of ether, in which large 
numbers of roundish fat-globules could be seen floating about under the microscope. The 
actual cells were very much poorer in fat, although by no means all of the latter could be 
removed except by very prolonged treatment with ether. The fat also took on the typical 
red stain with tincture of alkanna. On the other hand, even prolonged treatment (36 hours) 
with equal parts of concentrated caustic potash and ammonia solutions, although it made 
the fat more transparent, failed to bring about proper saponification. 

* A, Fisclier, “ Beitriige zur Physiologie der Holzgewachse,” in Pringsheim’s Jahrb. xxii. 
1891; O. G. Petersen, “Stivelsen hos vore Troer under Vinterhvilen,” in Danske Vid. Selsk. 
Oversigt, 1896; ef. also Schimper, ‘ Plant-Geography ’ (Engl. transl.), 1903, p. 41. 

+ Warming, ‘ Gicology of Plants’ (Engl. transl. by P. Groom), 1909, p, 23. 

—t Ibid. p. 163, 
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In most cases the organisms found on snow and ice contain some 
characteristic pigment (red hzematochrome in the case of Chlamydomonas 
nivalis; violet or purple phycoporphyrin in the case of Ancylonema Nor- 
denskidldit), although green snow (due to filamentous Algz, Desmids, and 
Cyanophycez) has also been described. Similar pigments are found in 
members of many other types of algal floras, but there is certainly a. 
prevalence of pigmentation in forms occurring on the snow. It has been 
pointed out that these pigments are capable of absorbing the heat-rays 
of the sun*, and it is also possible that they may serve to screen the 
chlorophyll during the long summer f. It is difficult to express an opinion 
on the function of the yellow pigment colouring the organisms of the 
yellow snow, but it is possible that it acts in one or both of these ways. In 
support of this it is noticeable that the Protoderma, which presumably forms 
a sheet on which the other forms settle down, is on the whole very poor in 
fat and pigment, perhaps because it is screened by the overlying forms 
from the light. 

We may next proceed to consider the various organisms that are distin- 
guishable in the yellow snow flora. Apart from a number of resting-stages, 
which could not be determined, 18 species of Algee and two Fungi are 
concerned in the production of this association. The Algze observed are the 
following :— 


Protoderma Brownii, F. E. Fritsch, n. sp. | Spherocystis Schroeteri, Chod., f. nivalis, 
(p. 301). F. E. Fritsch, n. f. (p. 314). 

Chlorosphera antarctica, F, EK. Fritsch, | Trochiscia antarctica, F. E. Fritsch, n. sp. 
n. sp. (p. 302). (p. 316). 

Scotiella antarctica, F. 1. Fritsch, n. gen. | Raphidonema nivale, Lagerh. (p. 317). 
et sp. (p. 804). Raphidium pyrenogerum, Chod. ? (p. 318). 

Scotiella polyptera, F. E. Fritsch, n. sp. | Ulothrix subtilis, Kiitz. 
(p. 808). CEdogonium sp. 

Pteromonas nivalis, Chod. (p. 809). Pleurococeus vulgaris, Menegh. 

Chodatella brevispina, F. E. Fritsch, n. sp. | Chlamydomonas caudata, Wille. 
(p. 811). * ; sp. ? (p. 318). 

Oocystis lacustris, Chod., f. nivalis, F. BE. | Mesotenium Endlicherianum, Naeg. 
Fritsch, n. f. (p. 818). Nostoe minutissimum, Kiitz. 


A considerable number of these forms will be considered in detail in the 
following paragraphs. 


* Cf. V. B. Wittrock, “ Die Flora des Schnees und des Eises besonders in den arktischen 
Gegenden,” in Bot. Centralbl. xiv. 1883, p. 159; Warming, Joc. cit. p. 163. 
_ + Cf. Chodat, ‘ Algues vertes de la Suisse,’ 1902, p. 74. Hmatochrome certainly acts as 
a screen to the chlorophyll in other Algw (e.g. Zrentepohlia), cf. Oltmanns, Morph. u. 
Biol. d. Algen, ii. 1905, p. 200. 


* 
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(a) Proroperma Brownu, F. EF. Fritsch. (PI. 10. figs Lis 
PUsAd ophbtas 1:2 85:5. P.) 


The main ground-mass is constituted by a form which I somewhat doubt- 
fully refer to the genus Protoderma as a new species, P. Browni (PI. 10. 
fig. 1). This Alga probably forms broad sheets of cells with an irregular 
margin spread out on the surface of the snow, and may possibly serve as 
a basis for the growth of some of the other forms (cf. p. 298). A rough 
examination discloses merely a number of more or less rounded green 
protoplasmic masses, regularly arranged with reference to one another and 
separated by marked colourless intervals. The latter are due to the cell- 
walls, which are markedly gelatinous; a careful examination (especially 
of material stained with gentian-violet or methylene blue) reveals the 
polygonal (sometimes rather rounded) network due to the middle lamelle of 
the wails and the (occasionally stratified ) mucilage, which intervenes between 
middle lamella and cell-contents. The middle lamelle frequently exhibit a 
granular character. Where the cell-contents are not obscured by the above- 
mentioned fat (which was frequently quite wanting in the cells of the 
Protoderma, cf. p. 300), it is possible to make outa single chloroplast, which 
generally takes the form of a curved plate and may frequently be almost 
hemispherical. In preparations stained with gentian-violet a single pyrenoid 
was often to be distinguished in the chloroplast, while iodine generally 
showed the presence of a limited number of starch-grains in the cells. In 
rare cases, adjoining cells of relatively small size were separated by thin 
and delicate walls; such cells are no doubt daughter-cells produced by 
division prior to preservation of the material. These young daughter-cells 
nearly always contained fat. On the whole, however, the Protoderma 
seemed in as inactive a condition as the other constituents of this snow flora. 
The cells vary considerably in size, from 5-12 » or even more, but small cells 
are the rule; in most places they form but a single layer, but where 
extensive patches of the Protoderma were observed they appeared to lie in 
two (or more?) layers above one another.—The remaining species of the 
genus Protoderma are characterised, according to recent descriptions *, by 
the thallus consisting of a central group of irregularly arranged cells, from 
which short filaments radiate out at the periphery. Of this feature Proto- 
derma Brownii shows nothing, the edge of the thallus in all cases presenting 
just as irregular an arrangement of the cells as obtains in the middle. 
P. Brownii also differs from the other species of the genus in not being an 


#* G.S. West, ‘ The British Freshwater Algz,’ 1904, p, 204 and fig. 834-c; N. Wille, 
“Conjugate and Chlorophycew,” in Engler and Prantl, Die natiirl. Pflanzenfamilien, 
Nachtr. z. Teil I. Abt. 2 (1909) p. 89; cf. also Hansgirg, ‘Prodromus d. Algenflora y. 
Bohmen,’ i. (1886), p. 224. 
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epiphyte (¢f., however, p. 329). Rabenherst’s figure and description of 
P. viride *, however, give no indication of any regular arrangement of 
the cells ; and the same is true of Migula’s recent description, which even 
refers to the cells as being “ ordnungslos” and “nicht in Reihen” +. The 
latter’s description of Protoderma also recalls the Antarctic form, in that he 
speaks of the thallus as “schleimig.” This character is also referred to in 
Hansgirg’s description t, which further contains a statement (on p. 225) as 
to the occurrence of oil-drops-in the cells. It will therefore be evident that 
all the characteristic features of P. Brownii have already been referred to in 
the descriptions of P. viride, and it may ultimately prove to be but a form of 
the latter. For the present, however, it seems best to keep it as a distinct 
species, characterised by the irregular arrangement of the cells, the muci- 
laginous and granular character of the walls, and the frequent presence of 


fat in the cell-contents §. 


(6) CHLoRosPHARA ANTARCTICA, F. FE. Fritsch. (Pl. 10. figs. 2-6 & 
PI.11; phots, 1,53, 9,603 


The next most abundant form is a new species of Chlorosphera, which may 
be called C. antarctica, n. sp. (P]. 10. figs. 2-6). This is found either in the 
form of large isolated cells (figs. 2, 6) or as groups of smaller cells, commonly 
in fours or sometimes larger numbers (P!. 10. fig. 3) ; the average diameter 
of the cells varies between 11 and 26 yw, although smaller and much larger 
cells were also observed. The cells are provided with a well-defined rather 
thick membrane, which, especially in the case of the isolated cells, is often 
surrounded by a wide spherical sheath of transparent mucilage (PI. 11. 
phots. 1-3), to the outer edge of which numerous small foreign particles were 
generally adhering (PI. 10. fig. 2). The isolated cells were mostly more or 
less spherical in shape, while those forming groups were somewhat angular, 
probably as a result of mutual pressure. In many cases an almost spherical 
chloroplast could be made out in the cells without much difficulty ; this 
chloroplast is only interrupted on one side of the cell by a small circular 
aperture, through which a small round body (in all probability the pyrenoid) 
can be seen (PI. 10. fig. 2). Starch is mostly present in small quantities in 
the smaller cells, but is often scarcely to be found in the larger ones. On the 
other hand, large masses of the above-mentioned fat were nearly always 


* L. Rabenhorst, ‘Flora europa algarum aque dulcis et submarine,” ili. 1868, pp. 288 
& 307. 

+ W. Migula, ‘ Kryptogamenflora von Deutschland, Deutsch-Osterreich und der Schweiz,’ 
ii. 1 Teil, 1907, p. 747; cf. also Wille, loc. cit. Teil I. Abt. 2, 1897, p. 78. 

t “ Meist schliipferig,” according to Hansgirg, loc. cit. p. 224. 

§ A full diagnosis of Protoderma Brownii will be found on p. 328. It seems very probable 
that the form shown by Wittrock (“Om snéns och isens flora,” doc. cit.) in his fig. 17, pl. 3, 
belongs to this species, although the cells are more regularly arranged than in my form, 
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present in both kinds of cells, althcugh certainly more abundant in the 
larger ones (figs. 2, 4, 5, 6). Ina few cases the fat was apparently diffused 
rather equally throughout the contents of the cells, but it mostly formed very 
characteristic highly refractive lumps at one or more points immediately 
beneath the cell-wall. Frequently it appears in the form of concavo-convex 
lumps on one side of the cell, the mass of fat fitting like a cap over the 
protoplasmic contents (figs. 2, 6) ; occasionally this cap may even grow out 
of all proportion and give rise to a huge bulging mass on one side of the 
cell, which thus acquires an unusual shape. More rarely the fat forms 
a complete sheath with a rather irregular inner boundary around the proto- 
_ plasmic contents. Apart from the cases as yet described, in which the fat 
exhibits an obvious connection with the cell-contents, a number of cells were 
always to be found in which there were numerous rounded or oval lumps 
of fat completely segregated from the somewhat contracted protoplasm of the 
cell and lying in a more or less well-marked space between the latter and the 
cell-wall (figs. 4, 5). The cells concerned were always somewhat oval in 
shape and showed the pyrenoid and the characters of the chloroplast very 
prominently. In a few cases (fig. 5) two pyrenoids were visible through the 
drawn-out aperture in the chloroplast, and this seems to indicate that these 
oval cells were about to divide. On the whole, such cells contain a relatively 
smaller amount of fat than the ordinary spherical cells do, and it would thus 
appear as though this segregation and diminution in the amount of fat might 
precede cell-division. Some uncertainty, however, naturally attaches to this 
interpretation until the actual process of cell-division has been observed. 
The conclusion that the large spherical cells with their transparent mucilage- 
sheath and the groups of smaller cells belong to one and the same species 
may be challenged ; but apart from the identical structure of the cell in the 
two cases, I have found practically all transitions between the two sizes, and 
I think there can be little doubt that they all belong to the same species.— 
The genus Chlorosphera * is characterised by its chloroplast and the power of 
vegetative division (which distinguishes it from the allied genus Chlorococcum), 
and by reproducing by subdivision of the cell-contents to form zoospores f; 
the absence of the latter method of reproduction in C. antarctica is not 
astonishing in view of the dormant character of the whole of the yellow 
snow flora. The new species seems to come nearest to C. angulosa}, in 
which Artari states that reproduction principally takes place by vegetative 


* Chlorosphera is included by G. S. West (Brit. Freshwater Algz, p. 202) and some 
other authorities in the genus Pleurococcus, which is not in agreement with the views of 
Klebs, Artati, Wille, Oltmanns, etc. 

+ Klebs, “ Ub. d. Organisation einiger Flagellatengruppen, ete.,” in Unters. Bot. Inst. 
1881-85, p. 343; Artari, “Unters. iib. Entwickl. u. Syst. einiger Protococcoideen,” Diss. 
1892, p. 35. 

¢ Cf Artari, loc, cit. p. 36, 
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division ; C. antarctica, however, differs in the often appreciably smaller size 
of the cells after division, in the mucilage-sheath around the larger cells, and 
in the faculty of storing up large quantities of fat *. 


(c) Scotrerza antarotica, /. £. Fritsch. (PI>10. figs. 7-17 ; 
Pl. 11. phots. 1, 4, 6, Sc.) 


The two species so far considered are by far the most abundant forms in 
the yellow snow flora, and the remaining members, although many of them 
not uncommon, are quite subsidiary to them. Among the latter is a very 
striking unicellular organism, which I regard as the type of a new genus, 
Scotiellat. I have observed two species of this genus, one of which 
(S. antaretica) is very much commoner in the yellow snow than the other, 
of which, indeed, only very few individuals were seen. Specimens of 
Scotiella antarectica were always to be found to the number of several in 
every sample of yellow snow examined (cf. Pl, 11. photographs 1 & 6). 
The most prominent feature of this organism lies in the possession of six 
longitudinal wing-like extensions (briefly referred to as the wings in the 
subsequent description) of the wall, which run in a perfectly straight manner 
from one end of the cell to the other (PI. 10. figs. 7-11). The six wings 
are placed at equal intervals round the circumference of the cell, so that they 
form angles of 60° with one another ; this is very well seen in individuals 
viewed from the end (i.e. in optical section, fig. 11), which have a very 
characteristic stellate appearance. Ordinarily, however, the cells are seen 
from the side, their general shape being oval, while the wings. appear as 
follows (figs. 7, 10, 12): two of them lie flat with reference to the sub- 
stratum and present themselves as lateral extensions (fig. 7, 7.& 2) of the 
body of the cell, each of them about one-half the width of the latter ; two 
further wings (2. e. those projecting towards the observer, fig. 7, 3 & 4) 
appear as arched lines running over the surface of the cell from one end to 
the other and most obvious at a high focus, whilst at a lower focus two other 
longitudinal arched lines (representing the pair of wings running on the 
under side of the cell) are visible $. In no case have I observed more or less 
than six wings. The actual behaviour of the wings at the two ends of the 
individual proved rather difficult to determine, but I think there can be 
no doubt that they run as follows :—It appears that one pair of opposite 
wings (which may be termed the principal wings) runs equatorially round 


* Storage of fat is also found in Plewrococcus rufescens, which appears to be a species of 
Chlorosphera. A full diagnosis of Chlorosphera antarctica is given on p. 324-5. 

+ Named after the ‘Scotia, the vessel which conveyed the members of the Scottish 
National Antarctic Expedition. 


{ These wings are not shown in any of the figures representing side-views of the 
organism, 


. ° 
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the oval cell as a uniform expansion of the body (7 & 2 in figs. 7, 8, 9, & 11, 
p- w. in fig. 8), this expansion being rather wider at the sides than at the 
two ends of the cells. In the other two pairs of wings (lateral wings) the 
wings of each pair form an angle of 60° with one another and with the 
principal wings, these pairs being 3, 4 and 3, 6 in fig. 11 *. Atthe two ends 
of the cell the wings of each lateral pair become very slightly arched out and 
then dip in suddenly and meet together, so that a kind of apparent sinus is 
formed at the two ends on either side of the principal wings (cf. fig. 7, and 
especially figs. 8 & 9, which are oblique end-views of S. antaretica showing 
only the course of the wings; see also Pl. 11. phot. 4). The customary 
position of an individual of S. antarctica is with the principal wings parallel 
to the substratum, as shown in fig. 7 (also Pl. 11. phot. 4) ; in this case, as 
the figure indicates, the two ends of the cell appear completely rounded. 
But not uncommonly individuals are to be found in which wings 3, 6 or 4, 5 
are parallel to the substratum (cf. fig. 10), and in such cases there is a 
prominent papillose protrusion at each end of the cell, due to the fact that 
the principal wings project further at these ends than do the lateral wings; a 
glance at figs. 7 & 9 should make this quite clear. The wings themselves 
are solid extensions of the wall, into which the cell-cavity does not penetrate 
(cf. fig. 11); they are conical in section, being broadest where they arise 
from the main body of the cell and gradually narrowing down to a rounded 
edge (fig. 11). In the side-views of the cell a very faint stratitication of the 
solid wings could occasionally be observed, especially in stained preparations. 
At the middle of its longitudinal course each wing is provided with a slight 
but perfectly distinct notch (PI. 10. figs. 7, 10, 12 ; Pl. 11. phot. 4), which 
divides it into two symmetrical halves ; this is an absolutely constant feature. 
The wings are quite rigid and stand off stiffly and at right angles to the 
surface of the cell ; in a drop of water the cells can be made to roll over 
and over without any apparent bending of the wings taking place. 

The cell-contents of Scotiella antarctica were very difficult to decipher. 
It has been impossible to make out any details as to the shape of the chloro- 
plast, which, however, appears to be single. Staining with iodine or 
hematoxylin sometimes brings out a small round body (figs. 11 & 13), which 
may be either a nucleus or pyrenoid, probably the latter. Asa general rule, 
very little or no starch was demonstrable in the cell-contents, although 
occasional cells contained quite a lot. ‘The abundant presence of the yellowish- 
white fat in the contents makes them astonishingly similar to those of 
Chlorosphera antarctica. As in the latter case, the distribution of the fat 
shows considerable diversity. The contents mostly occupied the whole body 
of the cell, and in such cases the granular protoplasm is found in the middle 


* In an optical section, such as fig. 11, there is nothing to distinguish the different wings 
from one another, and the numbering is purely arbitrary for the purposes of description, 
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and a cap of fat at each end of the cell-cavity ; commonly these two caps of 
fat are roughly equal in size and more or less concayo-conyex in shape, the 
concave side having an irregular outline and being directed towards the 
granular protoplasm in the centre of the cell. In other individuals two 
additional lumps of fat on either side of the cell occurred together with the 
other two masses. In some individuals, finally, the whole of the protoplasm 
was obscured by the fat, such cells presenting an opaque yellowish-white and 
homogeneous appearance. 

Owing to the very marked similarity of the cell-contents in Scotiella 
antaretica and Chlorosphera antarctica, I was at one time inclined to regard 
the large isolated cells of the latter as resting-stages of the Scotiella. This 
view seemed to obtain additional support from the fact that now and again 
an individual of S. antarctica is to be found in which the contents appear 
rounded off (fig. 16) and look very similar to a large Chlorosphera-cell 
(except for the absence of the mucilage-envelope). There is, however, a 
good deal that negatives such an assumption. In the first place, it 
would appear as though the Scotiella forms resting-cells of a rather different 
type (cf. fig. 15 and the subsequent description). There is further an absence 
of connecting-stages between the normal Scotiella-individual and the Chloro- 
sphera-cells (saving such a stage as is shown in fig. 16). And, lastly, the 
Chlorosphera-cells, as above mentioned, are of very diverse dimensions, 
whereas the range of size of the Scotiella-individuals is small; and I have 
never met with any small enough to give rise io resting-cells of the 
dimensions found in the smaller Chlorosphera-cells. The cells of the latter 
(even the largest) are, moreover, occasionally found in considerable masses 
(twenty to fifty or more), separated from one another only by their mucilage- 
envelopes, which then often become polygonal as a result of mutual pressure ; 
this is much more like what we should expect in a Chlorosphera than in 
resting-cells of a form like the Scotiella, occurring as it does as isolated 
individuals. My object in discussing this point in detail has been to avoid 
the immediate adoption of an assumption which at first sight seems very 
plausible. At the same time, I do not wish to deny that with only the 
present material available for investigation we cannot completely dismiss the 
possibility of certain of the larger Chlorosphera-cells ultimately proving to 
belong to the life-cycle of Scotiella antarctica * ; it does not, however, seem 
probable. 

In the course of the previous paragraph reference was made to resting- 
cells of Scotiella, which appear to arise in the following way, (Pls 710, 
figs. 12-15) :—Rather rarely one finds individuals of this Alga in which the 
contents are markedly contracted or more or less rounded off (figs, 12553 


* Ifso, they might prove to be germination-stages of the resting-cells described in the 
next paragraph, but there is no evidence for this. 


sae 3) yee 
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also 16) ; in such cases some or all of the wings appear irregularly folded 
and stratified, so that they no longer show up so markedly (cf. figs. 12 & 16). 
Various stages of this kind have been found, which seem to form a complete 
series connecting the normal Scotiella-individual with large thick-walled 
resting-cells (fig. 15), the general shape of which is rounded, while the 
membrane is double with a more or less undulated outer layer. The forma- 
tion of these resting-cells (akinetes) appears to be initiated by a swelling-up 
of the wall of the individual and the rounding-off of its contents. Asa 
result of the swelling of the wall the outline of the wings is obscured, while 
the wall becomes more or less rounded off around the contracted contents 
(cf. figs. 13, 14) ; at the same time a stratification shows itself in the 
swollen wall, which subsequently grows more strongly and markedly 
thickened (figs. 14, 15). The contents appear to undergo a gradual change 
during the formation of the resting-cells. At first (fig. 13), as in the 
ordinary individuals, we have a central mass of granular protoplasm with a 
cap of fat at either end ; as the contents round off, however, this fat disappears 
(used in forming the thick wall ?), and the mature resting-cell contains only 
granular protoplasm (fig. 15)—possibly with a certain amount of fat diffused 
through it. Resting-cells of the type just described are fairly common in 
parts of the yellow snow material, but I have not met with any structures 
which could be interpreted as germination-stages of these cells ; their further 
fate must therefore at present remain an open question. 

One other possible stage in the life-history of Scotiella antarctica has been 
observed (PI. 10. fig. 17). This consists of a delicate, more or less oval 
membrane surrounding four oblong individuals of irregular shape, in some of 
which a pyrenoid was discernible ; the irregular shape is due to the formation 
of various outgrowths on the surface of each individual. I have rather 
tentatively regarded these four cells as Scotiella-cells in the making, the 
outgrowths which appear to be solid being interpreted as the developing 
wings. Only two such stages have been observed, and they were both in the 
same condition, so that future observations must show whether the above 
interpretation is correct. Certainly no great stretch of the imagination is 
necessary to derive an ordinary /Scotzella-individual from the oblong cells 
seen in fig. 17. If these stages really belong to the Scotiella, we still require 
to know whether they represent the division of an ordinary individual or of a 
resting-cell. 

We may next proceed to consider the systematic position of Scotiella. In 
view of our rather incomplete knowledge of the organism its affinities are 
not easy to determine, but I am inclined to regard it as a fairly close ally of 
the genus Oocystis, from which it differs chiefly in its characteristic wings and 
in the marked storage of fat. Should fig. 17 actually represent a repro- 
ductive stage of an ordinary individual of Scotiella antarctica, then the latter 
organism would reproduce in a very similar way to Oocystis. The cells 
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of the latter are described * as having one or more parietal chloroplasts with 
or without pyrenoids, so that the probable occurrence of a single chloroplast 
with a pyrenoid in the Scotiella does not speak against a relationship with 
Oocystis. The latter genus is included by Oltmanns f in his Scenedesmacez, 
while Wille * refers it to the Oocystacee f. 

Before concluding the discussion of Scotiella antarctica, reference must be 
made to the fact that the resting-cells (fig. 15) above referred to this species 
show considerable resemblance to Tvrochiscia insignis, Hansg. (= Acantho- 
coccus plicatus, Reinsch), and to 7. obtusa, Hansg. (= Acanthoccocus obtusa 
Reinsch) §. In the former case the cells are much larger than the resting- 
stages ascribed to the Scotiella, but in the latter case the dimensions ap- 
proximately agree. It would, however, be inadvisable at the present moment 
to attempt any further comparison between these forms. 


(d) Scorretta PoLyprera, /. EL. Fritsch. (Pl. 10. figs. 18-21.) 


The second species of Scotiella, S. polyptera ||, was, as above stated, only 
rarely found in the yellow snow material, but rather more abundantly 
in samples 11 and 15, from which all the figures were drawn (PI. 10: 
figs. 18-21). The material of this species was, however, so scanty, and the 
state of preservation of the individuals so bad in most cases, that only a brief 
description can be given. ‘The cells are oval and of considerably smaller 
dimensions than those of Scotéella antarctica ; in place of the six wings of 
the latter the cells are provided with numerous longitudinal wings, which 
generally have a somewhat spiral trend (fig. 18, and especially figs. 19 & 21). 
The wings do not stand off from the body of the cell nearly so prominently 
as in S. antarctica (ef. especially fig. 20, which is an oblique end-view of the 
organism). Hach of the wings is undulated (fig. 18), and this fact together 
with the large number of the wings makes the cells present a notched 
crenate outline from whatever point they are viewed (cf. figs. 20,21). At 
the two ends of the cells the wings bend inwards and terminate in a shallow 
sinus (fig. 20 ; also 21 & 18). The wings are solid, as in the other species, 
and appear as flat crenations in optical section (fig. 20). As regards the 
contents of the cells of S. polyptera, in the few cases in which they could be 
made out at all there appeared to be a single chloroplast with a prominent 
pyrenoid (fig. 21) ; fat was not observed in the cell-contents of this species. 


* Cf. Wille, in Engl. & Prantl, Nat. Pilanzenfam. Teil I. Abt. 2, p. 58. 

+ Oltmanns, ‘ Morph. u. Biol. d. Algen,’ vol. i. 1904, pp. 183 et seq. 

} A full diagnosis of the new genus and species with measurements will be found 
on pp. 326, 327. 

§ Cf. Migula, ‘ Kryptogamenfl. vy. Deutschland, Deutsch-Osterreich u. d. Schweiz.” 
i. 1, p. 684, and pl. 35 n, fig. 5, pl. 35 F. fig. 10, 

| woAds, Many; mrepoy, a Wine. 
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Only one case of possible reproduction was found (fig. 19); a cell of 
S. polyptera, in which the outline of the wings had become obscure (visible, 
however, as delicate spiral lines in the right-hand portion of fig. 19), con- 
tained a number of elongated protoplasmic masses, in one of which a pyrenoid 
was prominent. This stage is possibly to be interpreted as division of the 
contents of the individual to form a number of daughter-individuals ; if this 
is so, it, of course, constitutes a marked analogy to the probable stage of 
S. antarctica shown in fig. 17. It may be added that the individuals of 
S. polyptera were not uncommonly found in groups of four or five, which 
would quite accord with their being formed by subdivision of a common 
mother-individual. 

Scotiella polyptera is obviously of a more dubious character than S. ant- 
arctica. While some doubt may justly be felt as to its independence (for it 
might be the zygospore of some form?*), it is impossible to feel quite 
certain of its close affinity to S. antarctica, and further observations may 
warrant its removal from the genus Scotiella. In view of the bad definition 
of the wings in all the cells observed, I am inclined to think that no normal 
individuals of S. polyptera were present in my material, and that all the 
forms observed were either preparing for division or passing over into some 
resting-stage f. 


(4) PrEROMONAS NIVALIS, Chod. 


Another form, of which, however, only very occasional specimens were met 
with in the yellow snow material, is represented in figs. 22-24 and 31 of 
Pl. 10. This is almost certainly Chodat’s Pteromonas nivalis t. The indi- 
viduals are of an elongated oval shape and provided with a number of wings, 
which are rather sinuous and have a more or less marked spiral course 
Gigs. 22-24). The number of wings has been determined as eight in 
individuals seen from the side, although none were seen in optical section as 
Chodat figures them (his figs. 70 H&J). The behaviour of the wings at the 
two ends of the cells could not be exactly determined, but it would seem 
(fig. 23) as though they projected somewhat at these points so as to give rise 
occasionally to the appearance of a terminal papilla (¢/. also Chodat’s figs. 70 B, 
C, K); all the wings appear to run together to a common point. In the 
cell-contents an irregularly shaped, more or less central chloroplast with a 


* I have not, however, met with anything to countenance this view. Lagerheim 
(“Schneeflora des Pichincha,” in Ber. Deutsch. Bot. Ges. x. 1892, p. 529; also “ Schneeflora 
in Lule& Lappmark,” in Bot, Centralbl. xvi. no. 11, 1883) refers to oval cells (15 broad 
and 80 Jong) as occurring in red snow from Amsterdamé (Spitzbergen)., These cells are 
described as having longitudinal ridges, and may possibly represent the same form as 
S. polyptera or a closely allied one. Lagerheim, however, regards these cells as probably 
being zygospores of Chlamydomonas lateritia (cf. footnote § on p. 310). 

+ A diagnosis of Scotiella polyptera is given on p. 327. 

+ Chodat, ‘ Algues vertes de la Suisse,’ 1902, pp. 145-146, 
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pyrenoid was often visible, and a considerable amount of the characteristic 
fat was mostly present *. No reproductive or resting-stages were observed. 

It seems to me that the reference of this species to the genus Pteromonas 
is in no way certain t. The genus includes a number of species, which are 
actively motile forms provided with two cilia. In the case of P. nivalis, 
however, no cilia have been recorded, nor was I able to make out any traces 
of them in the yellow snow specimens. Onthis point Chodat (‘ Algues vertes,’ 
p. 146) remarks: “cellules parfois mobiles, ordinairement immobiles ; cils 
inconnus.” Wille t,in his later description of this species, does not refer to 
any movement, in fact he regards the winged cells as resting-stages (aplano- 
spores), and looks upon certain cells (‘‘spindelférmige, an dem einen Ende 
etwas abgestumpfte Zellen,” p. 168), which he figures on pl. 3. fig. 46 
(ef. Chodat’s fig. 70 F), as zoospores of the Pteromonas which had come to 
rest ; possibly my fig. 31 may correspond to these cells. In view of the fact, 
however, that neither Chodat nor Wille nor I have seen any trace of cilia on 
either type of cell, these interpretations appear somewhat forced. A much 
simpler view would be to regard the typical winged form (as shown in 
Chodat’s figs. 70 A, B, C, and my figs. 22-24) as the normal motionless 
individual and the unwinged cells (Chodat’s fig. 70 F, Wille’s fig. 46, and my 
fig. 31) as young individuals, possibly formed by division of the contents of 
a mother-individual, and in which wings have yet to arise (ef. Chodat’s 
fig. 70 N) ; the correctness of this view depends mainly on the nature of the 
movement observed by Chodat. If my interpretation of Pteromonas nivalis 
is correct, it is obviously out of place in the genus Pteromonas and must be 
referred to Scoteella as S. nivalis (Chod.), F. E. Fritsch. With the genus 
Scotiella it agrees in several respects, viz.: the single chloroplast with a 
pyrenoid; the wings (cf. especially the optical section shown in Chodat’s 
fig. 70 J with my optical section of Scotiella antarctica, fig. 11) ; the behaviour 
of these wings at the two ends of the cell (“qui se prolongent vers les 
extrémités en aréte saillante,” according to Chodat, p. 146 ; “ An beiden Enden 
des Zellinhalts finden sich Vorspriinge. . . . sicherlich nur dadurch entstanden, 
dass die Rippen der Membran etwas vorsprangen,” according*to Wille, 
pp- 169, 170 ; ef. also my fig. 23) ; and, lastly, the apparent formation of new 
individuals by subdivision of the cell-contents §. 


* Chodat describes the cells of Péeromonas nivalis as “ordinairement remplie d’une huile 
jaune-dorée” (p. 146), which may well correspond to the yellow fat observed in the individuals 
of the yellow snow. Wille (“ Algologische Notizen, XI.-XIV.,” in Nyt Magazin f, Natur- 
videnskab. xli. 1903, p. 170), however, speaks of the contents of the cells being generally 
coloured almost quite red by hematochrome. This is interesting, as indicatinz that one and 
the same snow-form may exhibit different pigments in different localities. 

UC fAaWallentocnciin palealls it Loe: cit. 

§ Wille (Zoe. cit. p. 171) also suggests on the basis of his observations that it may become 
necessary to remove Pteromonas nivalis from the genus Pteromonas; this is based on his 
view that the ordinary winged cells are aplanospores (resting-cells), that reproduction is 
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(f) CHODATELLA BREVISPINA, F’. HL. Fritsch. (PI. 10. fig. 25, 26 ; 
Piini1. phate,.3,.9, Ch.) 


A very typical and rather abundant member * of the yellow snow flora 
is constituted by spiny ellipsoidal cells, which appear to belong to a new 
species of Chodatella, which may be styled C. brevispina (Pl. 10. figs. 25, 26). 
The cells of this species are discoid and about 18 w long and 12 broad, 
and are covered all over their surface with uniformly distributed spines. 
The latter are very short, and, as a general rule, do not project beyond the 
surface for a distance greater than twice the thickness of the wall; they are 
mostly rather delicate, but occasionally individuals bearing coarser spines 
were to be found. All the spines on a given cell are generally of about the 
same length, although sometimes slight differences are noticeable. The cell- 
membrane is colourless and consists of two well-marked portions 


a dark- 
looking outer (probably cuticular) layer and an inner much lighter layer. 
There appears to be a single chloroplast, although I do not feel certain of 
this; a pyrenoid was not observed. Large quantities of fat are almost 
always present in these cells. In the majority of cases two more or less 
rounded masses are found, one at each end of the cell and separated by 
a central mass of granular protoplasm in which a considerable amount of 
starch frequently occurs (fig. 26). Often one of these two fat-masses is 
considerably larger than the other, and occasionally only one large mass is 
present at one end of the cell. In some individuals, lastly, the fat pre- 
dominates to such an extent that only a small amount of granular protoplasm 
can be distinguished, all the remaining part of the contents being obscured 
by the accumulation of fat (fig. 25). 

The greatest difficulty in the way of a satisfactory determination of this 
form as a species of Chodatella lies in the absence of all reproductive stages. 
In Chodatella ¢ reproduction is effected by subdivision of the cell-contents to 


effected by small fusiform zoospores, and on the possibility of the cells containing several 
chloroplasts without pyrenoids (see oc. cit. p. 169). It does not appear that the last of these 
observations is correct, the others have already been criticised above. 

Wille suggests that the oval cells provided with longitudinal ridges, referred to by 
Lagerheim as haying been found in red snow from Amsterdamé (Spitzbergen) (cf. foot- 
note * on p. 311), were individuals of Pteromonas nivalis, As stated in the footnote on 
p- 311, I am of opinion that they may belong to the genus Scotiel/a, but it hardly seems likely 
that they represent Pteromonas nivalis. The rather vague description points more to a form 
like Scotiella polyptera. 

Until we know more about the movement referred to by Chodat, it seems advisable to 
leave Pterdmonas nivalis in its present genus. 

* This form is much commoner than Scotiel/a antarectica, but, owing to its smaller size, 
not nearly so striking. 

+ E. Lemmermann, “ Beitr. z. Kenntn. d. Planktonalgen, I.,” in Hedwigia, xxxvii. 1898, 
p. 309; Chodat, ‘ Algues vertes de la Suisse,’ 1902, p. 191. 
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form a number of new daughter-individuals, which often acquire the shape, 
spines, ete. characteristic of the mature form before leaving the mother-cell 
(autospore-development). The individuals of Chodatella brevispina were 
frequently found lying together in groups of four or more, and that may 
indicate formation from a common mother-individual, but no stages in the 
process were observed. In most other species of Chodatella the spines are 
very long, few in number, and mostly confined to the ends of the cell ; but 
there are two species (viz. C. echidna, Chod., and especially C. armata, 
Lemm.)* in which the spines are more evenly distributed and also of 
approximately equal length. No other species of Chodatella, however, 
bears spines all over its surface. In all the described species the spines are 
very much longer than in the Antarctic form, and for this reason the specific 
name “ brevispina” is proposed for the latter. In his description of C. ciliata, 
Lemm., Chodat f states that the cells are “souvent munies de quelques 
globules huileux polaires,” so that the occurrence of fat has already been 
recorded in the genus. The species of Chodatella, lastly, have one (or 
more) chloroplasts with or without pyrenoids. On the whole, therefore, the 
Antarctic form fits fairly well into the genus Chodatella, and, owing to its 
numerous short spines and abundant storage of fat, is regarded as a distinct 
species f. 

Before passing on to the consideration of other forms it may be well to 
point out that there is some resemblance between Chodatella brevispina 
and the aplanospores of Chloromonas alpina §, found by Wille in green 
snow in Norway. Wille himself || refers to the resemblance of these 
aplanospores to Lagerheimia (a closely allied genus, regarded by many 
authorities as not generically distinct from Chodatella), but found transitions 
seeming to connect these structures with the ordinary motile cells of Chloro- 
monas alpina. As regards the resemblance between Chodatella brevispina 
and these aplanospores (apart from similarity in shape and size) it is purely 
superficial, for the latter have coarse pointed spines attached to the cell-wall 
by a broad base ; they contain many plano-convex chloroplasts and, although 
occurring in the same kind of habitat (on snow), appear to harbour no fat. 
If Wille’s interpretation of these structures is correct, there is a possibility of 
the individuals of Chodatella brevispina being aplanospores of some allied 
form ; inasmuch, however, as Wille’s evidence for the connection of the spiny 


* Chodat, ‘ Aleues vertes de la Suisse,’ 1902, p. 192; Migula, Kryptogamenfl. Deutschl. u 
d. Schweiz, ii. 1, p. 671, pl. 85 Q. fig. 6. As the Antarctic species is not a Plankton-organism 
like most other species of the genus, the relative shortness of the spines is comprehensible. 

+ Loe. cit. p. 192. 

{ A full diagnosis of Chodatella brevispina will be found on p, 326, 

§ Cf. Wille, “ Algologische Notizen, XI.,” in Nyt Mag. f. Naturvidenskab. xli, 1903, p. 124 
& pl. 3. figs. 832-33. 

\| Loe. cit. p. 124, 
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cells he describes with Chloromonas alpina is a little doubtful, it may be that 


the latter constitute a second species of Chodatella occurring in tne snow 
flora. 


(g) Oocysris Lacustris, Chod., f. Ntvauis, F. E. Fritsch. 
(Pi. 10. figs. 2 21, 20. ) 


Side by side with Chodatella brevispina, but much rarer than the latter, 
there occurs another form, which shows many similarities (Pl. 10. figs. 27, 
28). The cells are of the same general shape and the cell-contents are otter 
quite identical, there being two terminal globules of fat with intermediate 
granular protoplasm (fig. 27) ; a pyrenoid could not be made out. These 
cells, however, differ from those of Chodatella brevispina in three prominent 
respects : they are always of smaller dimensions (length 13-15 yw), they have 
a perfectly smooth rather thin membrane devoid of spines, and the ends are 
commonly more or less pointed (fig. 27) and never rounded off to such 
a marked extent as is the case in Chodatella brevispina (cp. even fig. 28 with 
figs. 25, 26). Were it not for the difference of shape and the absence of all 
intermediate stages these cells might be regarded as young individuals of the 
Chodatella, but as it is this view is scarcely permissible. Similar cells, though 
somewhat larger, appear to have been observed by Lagerheim * in red 
snow from Mt. Pichincha in Ecuador ; he suggests that they may belong to 
some member of the Volvocinex. It seems much more likely, however, that 
they represent a species of Oocystis. In one or two cases a considerable 
number (about 16) of these cells were observed lying within a common 
mucilaginous investment, which would point to some species like Oocystis 
lacustris or O. gleocystiformis. There are further resemblances to O. lacustris 
in the pointed shape of the cell, in the (probably ?) single chloroplast, and in 
the occurrence of oil-drops in the latter species t ; also in the very feeble 
thickening of the ends of the cells of O. lacustris t, a feature which is much 
more pronounced in other species of the genus. For these reasons I am in- 
clined to regard the cells shown in figs. 27 & 28 as merely a form (nivalis) of 
Oocystis lacustris, Chod., characterized by the prominent storage of fat § ; the 
cells which Lagerheim observed may possibly belong to the same species. 


* Lagerheim, “ Schneeflora des Pichincha,” in Ber. Deutsch. Bot. Ges. x. 1892, p. 525, 
footnote 2,—“ Zahlreiche ovale Zellen, 6-10 dick und 10-20 lang, welche griinen Inhalt 
und an den Enden je einen zuweilen rothlichen Oeltropfen fiihrten. Sie lagen immer isoliert 
pat konnten nicht zur Entwickelung gebracht werden.” 

+ Cf. Chodat, “ Ftudes de Biologie lacustre, in Bull. Herbier Boissier, v. 1897, p, 296 ; 
is g Aloues vertes de la Suisse,’ 1902, p. 190, fig. 105. 

t Chodat’s figures in most cases give very little indication of this thickening, which was 
not to be found in the Antarctic specimens. The latter may possibly have been relatively 
young individuals, a view which is supported by the thinness of the walls. 

§ See also p. 326, 
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(h) Spumrocystis Scurérert, Chod., f. ntvauis, /, E. Fritsch. 
(Pl. 11. phot-2, 8.) 


In sample No. 3 of the yellow snow an organism (text-fig., F & G, p. 323) 
was very abundant which seems to be referable to the genus Spherocystis of 
Chodat *. This form consists of larger or smaller groups of round or oval 
cells (text-fig., F), green in colour and with granular contents, embedded in 
very soft mucilage, the outline of which is often irregular, but sometimes 
roughly circular (particularly in the case of the smaller colonies). The cells 
are separated by considerable intervals from one another, and mostly show 
a very uniform distribution (text-fig., F) ; the intervening mucilage is quite 
structureless and invisible. Each cell has a delicate bounding membrane 
of its own; the shape of the cells is mostly spherical, but sometimes slightly 
oval, and a kind of colourless beak is often to be seen on one side. In a few 
cases, especially after staining with iodine or gentian violet, it appeared as 
though there were a pair of short cilia arising from this beak and attached 
close together. All attempts to obtain clearer preparations were, however, 
unsuccessful, and the presence of cilia in the Antarctic form must therefore 
remain doubtful. I have been able to make out only very little of the cell- 
contents ; a small round bedy (probably a pyrenoid) can generally be 
detected, and there was commonly a small colourless area beneath the beak at 
the front end of the cell, but the chloroplast could not be properly deciphered. 
The cell-contents frequently contain starch, but fat was generall completely 
absent in these colonies.—Apart from the normal colonies just described, two 
other kinds of colonies were observed. Firstly, such as showed wany or all 
of the cells in process of bipartition ; and, secondly, colonies in which most or 
all of the cells had their contents divided up into a considerable number of 
smaller cells (generally about eight). The latter have a very characteristic 
appearance (text-fig., G) and are, on the whole, commoner than the other two 
types. The small cells in these colonies are often distinctly ovoid and pointed 
at one end. They are generally more or less filled with the all-pervading 
fat, which appears to arise in the cells of the normal colony at the time 
of their division ; for whereas the cells of the normal colony are, as above 
mentioned, quite devoid of fat, occasional colonies are to be found in which 
the cells contain considerable quantities of fat, and in these one or other of 
the cells are always in process of division. 

The genus Spherocystis was described by Chodat in 1897 (cf. footnote * on 


* Chodat, ‘Etudes de Biologie lacustre,” in Bull. Herbier Boissier, v. 1897, pp. 292-295, 
pl. 9; also ‘Algues vertes de Ja Suisse,’ 1902, pp. 114-115, fig, 53. According to G. 8. 
West (Journ. Linn, Soc., Bot. xxxix. 1909, pp. 75, 76) Spherocystis Schréteri, Chod., and 
Tetraspora lacustris, Lemm., are synonymous (cf. also Chodat, Alg. vertes, p. 115), 


A i 
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p- 314); subsequently Wille* endeavoured to identify Spherocystis 
Sileniitors with Gleococcus mucosus T, a view that was opposed by Chodat 
in a later paper f, mainly on the grounds of the marked difference in 
size of the colonies in the two genera and the absence of cilia in his form. 
There seems, however, to be some evidence for the synonymy of the two 
genera, although the species are not necessarily identical ; for the present 
they are probably best kept distinct. Chodat failed to observe the cilia 
on the cells embedded in mucilage, stating definitely “pas de pseudocils” 
Wille does not say whether he observed them, although, as he makes no 
negative statement, it is to be presumed that he did §. Wille || describes as 
especially characteristic a clear space having the shape of an inverted funnel 
(“ verkehrt trichterformiger Raum’’) at the front end of the cell. This, I 
believe, coincides with the colourless area beneath the beak in the cells of the 
yellow snow form, although my material was not sufticiently well preserved to 
enable me to make out its exact shape. Apart from this, however, the 
Antarctic form agrees also in other respects with the descriptions of A. Braun, 
Chodat, and Wille. Chodat’s fig. 53 B (‘ Algues vertes de la Suisse’) very 
much resembles the normal colonies above described, although all the cells 
are generally not so spherical as his figure shows them]. His fig. 53 D 
(¢. also Wille, in Engler-Prantl, loc. cit. fig. 5 D) shows a similar subdivision 
of the cell-contents into a number of small parts, as in text-fig., G, p. 323; 1 


aterial, however, the membrane of the mother-cell always remained intact 


my m 
till division was complete **, and the Schizochlamys-like stages figured and 


described by Chodat were not observed. The most noticeable points of 
difference between the yellow snow form and Braun’s and Wille’s Glaococeus 
lie in the size of the colonies and possibly in the length of the cilia, which 
are stated to be very long in the latter form, although those which I believe 
to have observed were invariably rather short. 
There can be no doubt that the three types of colonies found in the yellow 
* Wille, ‘ Algologische Notizen, XII. Uber Gleococeus mucosus, A. Br.,” in Nyt Mag. 


£ ge xli. 1903, pp. 163-166. 

+ Cf. A. Braun, ‘Betrachtungen iiber die Erscheinung der Verjiingung in der Natur,’ 
1851, p. 169 (Engl. transl. by A. Henfrey, 1858, p. 159) ; also A. Braun, “ Uber Chytridium, 
te.,” Abhandl. kgl. Ak. d. Wiss. Berlin, 1855, pl. v. figs. 6-20. 

t “Quelques points de nomenclature algologique, 1. Spherocystis, Chod., ou Glaococcus, 


A. Braun ?,” in Bull. Herb. Boissier, 2¢ sér. iv. 1904, p. 233. 
§ There is also no mention of the cilia in Wille’s description of Glaococcus in Engler u, 


Prantl, Die natiirl. Pflanzenfam. Nachtr. 2. Teil TI, Abt. 2 (1909), p. 18. 
|| Wille, Zee. cit. p. 165. This space is here, probably as a result of a misprint, described 


as occurring in the back part of the cell (‘im hinteren Teile der Zelle”’); ef. however, fig. 5a 
(p. 19) in Engler-Prantl, loc. cit. 

{| An oval cell is, however, shown in the lower part of the colony. 

** In one or two cases the membrane of the mother-cell was pronouncedly thickened, 


appearing gelatinous and stratified. 
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snow material and above described belong to one and the same form, as 
numerous connecting-links were observed. Rather rarely isolated cells 
of the Chlamydomonas-type were met with in the material; some of these 
certainly belong to species of Chlamydomonas (ef. below), but others may 
well be single swarmers of the Spherocystis-colonies. Occasionally one finds 
more or less rounded granular cells with a wide envelope of delicate mucilage 
around the very delicate cell-wall; these cells agree in all respects with those 
of a normal colony, and it seems very probable that such stages constitute 
the commencement of a new colony. I have, however, been unable to 
demonstrate cilia in these cells. 

The chief differences between Spherocystis Schroeteri and Glaococcus 
mucosus on the one hand and the yellow snow form on the other may be 
summarised as follows:—(1) The colonies of the latter are frequently 
rather more irregular in shape than those of the former; (2) the cilia, if 
present, are much shorter ; (3) the cells are of somewhat smaller dimensions 
and more frequently oval in shape; (4) Schizochlamys-like stages have not 
been observed; (5) the storage of fat. As I cannot feel certain of the 
occurrence of cilia in the yellow snow form, it will be best referred for 
the present to Spherocystis Schroeteri as a forma nivalis*. It is of eon- 
siderable interest that so abundant a Plankton-form as Spherocystis should 
form an important constituent of the yellow snow flora. 


(«) Trocuisc1a anrarctica, fF. E. Fritsch. (Pl. 10. fig. 30.) 


I have already referred to the abundant occurrence of species of Trochiscia 
in the Antarctic material ; one of them is characteristic for the yellow snow 
flora (Pl. 10. fig. 30), although not particularly common. It consists of 
isolated spherical cells with a thick and rather gelatinous-looking wall, which 
is uniformly covered with small processes. The latter have typically the 
shape of truncated wedges with the truncated surface outermost, so that the 
cell presents the appearance of a cégged wheel. There is, however, con- 
siderable variety in the degree of differentiation of these processes, all 
transitions having been found from cells in which the processes are but feebly 
indicated (probably young daughter-cells?) to such as have very prominent 
processes ; in the latter case they are often of slightly unequal length. The 
processes appear to be interconnected by a network of ridges. The cell- 
contents were always a little contracted ; they appear granular and often 
show a well-marked central pyrenoid. Starch is always present, but fat is 
rare in this form, although now and again cells were found with quite a large 
quantity of it. 


This species of Trochiscia appears to show some resemblance to T, halophila 


* Of. p. 824, 
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and T. reticularis *, but both these species have larger cells, and there are 
differences in the character of the membrane. The yellow snow form may 
provisionally be regarded as a distinct species, 7. antarctica, characterized by 
the peculiarly shaped processes on the membrane, the thick walls, and the 
faculty of fat-storage f. Attention may, however, be drawn to the similarity 
between this form and the zygospores of two species of Chlamydomonas, 
viz. C. nivalis $ and C. globulosa §; especially in the latter case there is 
some considerable resemblance. The character of the contents of Trochiscia 
antarctica was, however, not at all like that of a zy gospore, since as a general 
rule no great quantity of food-reserves were present, and nothing to indicate 
any relation to a species of Chlamydomonas was observed in the material. 
In fact, 7. antarctica presents more the appearance of an independent Alga 
than many other species of the genus do. 


(7) RapHIpONEMA NIVALE, Lagerh. (PI. 10. figs. 32, 33.) 


A not uncommon member of the yellow snow flora consists of short filaments 
of three or four (but occasionally many) cells running to a point at one or 
both ends (PI. 10. figs. 32, 33). The cells are provided with a very thin 
membrane and contain but a single chloroplast without a pyrenoid. The 
filaments were generally more or less curved (fig. 33), and when only one 
end was pointed the other was rounded off (fig. 32). These filaments are 
undoubtedly referable to Lagerheim’s genus Raphidonema ||. 
vegetative reproduction of this form, the threads breaking into two halves, 
each of which has at first one pointed and one rounded end. The stage 
shown in my fig. 32 undoubtedly shows one of the products of such a 
division. Subsequently, according to Lagerheim, the round end grows into 
a new hair-like point. Most of the individuals found in the yellow snow 
were of narrower dimensions than Lagerheim’s form, and the cells were 
rather longer (fig. 33) ; but filaments were found here and there quite 
agreeing with Raphidonema nivale, and there is no reason to regard the 
forms in the yellow snow as distinct from this species. 

In his recent revision of the green Aly, Wille] includes Lagerheim’s 
Raphidonema in the genus Raphidium, Kiitz. (= Ankistrodesmus, Corda) ; 


He observed 


* Hansgirg, ‘ Prodromus d. Algenflora v. Béhmen,’ ii., 1892, pp. 240, 241. 

+ A full diagnosis of Trochiscia antarctica will be found on p. 325. 

¢ Wille, “ Algol. Notizen, IX.-XIV.,” in Nyt Mag. f. Naturvidenskab. xli. 1903, pl. 3. 
fig. 45. . 

§ Cf. Chodat, ‘ Algues vertes de la Suisse,’ 1902, p. 182, fig. 60 D. 

| Lagerheim, “Schneeflora des Pichincha,” in Ber, Deut. Bot. Ges. x. 1892, p. 523 


& pl. 28. figs. 15-21. 
{ Wille, in Engler-Prantl, Die natiirl. Pflanzenfam. Nachtr. z. Teil 1. Abt. 2, 1909, 


p. 68. 
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this is in agreement with Chodat’s earlier views *. It seems a little question- 
able, however, whether this is really warranted. The typical species of the 
genus Raphidium are unicellular or colonial forms, in which reproduction 1s 
effected by transverse division of the contents (frequently into four), followed 
by elongation of the segments, so that they ultimately come to lie side by 
side as a number of daughter-individuals within the mother-cell (so-called 
autospore-development). This has not been observed in Raphidonema nivale. 
On the other hand, although septate Raphidiums have been described 
(e.g., R. pyrenogerum and R. nivale ¢), the breaking-up of the septate indi- 
vidual into two parts by fragmentation is not known for this genus. The 
resemblance of Raphidonema to Raphidium therefore appears to be purely 
superficial, and one must agree to Lagerheim’s original view t regarding the 
snow Alga as a member of the Ulotrichales, probably to be included in the 
Cheetophoracez ; the peculiar method of vegetative reproduction may, how- 
ever, indicate a relationship to Stichococcus §, and until more is known about 
Raphidonema its exact position must remain doubtful. 


Very rarely forms were found of the type shown in Pl. 10. fig. 34. This 
shows a single cell of the Raphidium-type (diam. 2) with a prominent 
central pyrenoid. This is probably a species of Raphidium, possibly R. pyre- 
nogerum, which is distinguished by having a pyrenoid, but Chodat’s species 
appears to be much broader. I have seen too few individuals to be sure of 
the specific determination. 

Filamentous forms are poorly represented in the yellow snow flora. The 
most abundant is Ulothria subtilis, of which relatively sbort filaments were 
always to be found (Pl. 11. phots. 1, 2, & 6) embedded among the numerous 
unicellular and colonial constituents. Next in abundance comes Raphidonema 
nivale, which has already been considered. Lastly, very occasional filaments 
of a broad species of Gidogonium (diam. cell=20 yz) with well-marked caps 
were observed. 0 

The remaining Alge found in the yellow snow are very rare. These 
include forms like Plewrococcus vulgaris, Menegh., Mesotenium Endlicheri- 
anum, Naeg., Chlamydomonas caudata, Wille, Nostoc minutissimum, Kiitz., 
and probably other species of Chlamydomonas. Lastly, mention must be 
made of large round cells with a smooth and fairly thick membrane and filled 
with yellowish-red or reddish, homogeneous or somewhat granular contents 


(text-fig., D, p. 323); the contents were commonly slightly contracted 


* Chodat, “Flores des neiges du col des Ecandies,” in Bull. Herb. Boissier, iv. 1896, 
p. 886. It does not seem that Chodat’s R. nivale is in any way allied to Raphidonema. 

+ Chodat, ‘ Algues vertes de la Suisse,’ 1902, p. 200, fig. 120. 

t Ber. Deut. Bot. Ges. x. 1892, p,. 523. 

§ Cf. Lagerheim, loc. cit. pp. 523, 524. 
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away from the wall on one side of the cell. These cells are of large size 
(diam.=about 40-60 )—often as big or bigger than the largest Chlorosphwra- 
cells,—and although rare are very easily recognised when present, owing to 
their distinctive colour. These cells rather recall some figured by Wittrock * 
and referred by him to Chlamydomonas nivalis, Wille, but owing to their 
large size (about 52 #) it may be doubtful whether they really belong to this 
species. Except for their larger size there is also some resemblance to the 
resting-cells of C. sanguinea t. 

In sample No. 2 a fungus was frequently to be found which, judging by its 
gonidiophore, was a species of Penicillium. A second fungus occurred in 
the other two samples, but could not be determined f, 

In concluding this consideration of the yellow snow flora, attention may be 
drawn to one or two general features. The flora is practically entirely 
composed of green Algee (except for the above-mentioned species of Nostoc). 
Diatoms are represented only by fragments of frustules, and there are very 
few even of these. The Plankton character of the whole flora is also a point 
of interest, and indicates that it may have arisen in part by spores of 
Plankton-forms being carried by the wind on to the surface of the snow. 
This probably applies to all snow floras. 


C. Rep Syow §. 


The three samples (Nos. 4-6) of red snow included in the collections from 
the South Orkneys were all of them very poor in algal forms, showing that 


* V.B. Wittrock, “Om snons och isens Flora, ete.,” in A. E. Nordenskild, ‘Studier och 
forskningar, etc.’ (1883), pl. 3. fig. 2. 

+ Lagerheim, in Ber. Deut. Bot. Ges. x. 1892, pl. 28. fig. 1. It having been suggested to 
me that the cells above described might be cysts of Rotifers, I sent some material of yellow 
snow to Mr. James Murray, who very kindly informs me that the cells in question are quite 
- unknown to him and not Rotifers. Onthe same authority I am able to state that the yellow 
snow includes yellow cysts (100-150 ») of Bdelloid Rotifers and a species of Coddembola. 

t Tufts of short threads, richly branched in an arborescent manner and composed of 
spindle-shaped cells, 1 » or less in diameter. Cells thickest at a point about two-thirds of 
their length from the base; from this point they taper gradually towards the base and 
rapidly towards the apex of cach cell. 

§ So many accounts of red snow have already been published that a general consideration 
seemed unnecessary, and the following account deals solely with the components of the 
samples of red snow from the South Orkneys. The most important contributions on the 
subject of red snow are :—V. B. Wittrock, “ Om snins och isens flora,” etc., in Nordenskidld, 
‘ Studier och forskningar ’ (1883), pp. 65-123 & pl.3; Lagerheim, “ Bidrag till kiinnedomen 
om snéfloran i Lule& Lappmark,” in Bot. Notiser, 1883; Lagerheim, “Die Schneeflora des 
Pichincha,” in Ber. Deutsch. Bot. Ges. x. 1892, pp. 517-534, pl. 28; Lagerheim, “ Hin 
Beitrag zur Schneeflora Spitzbergens,” in Nuova Notarisia, 1894 ; Chodat, “Flore des 
neiges du col des Ecandies,” in Bull. de l'Herb. Boiss. iv. 1896, pp. 881 ef sey. & pl. 9; 
Chodat, ‘ Algues vertes de la Suisse,’ 1902, pp. 95, 96. 
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red snow in this region does not attain to nearly so abundant a development 
as yellow snow *. The number of species present is also smaller. On the 
whole, sample 4 was richer in individuals than either 5 or 6 and showed a 
somewhat different constitution. Nearly all the forms present were In the 
resting-condition, so that some doubt attaches to certain determinations. The 
samples of red snow included a good deal of non-algal matter, such as hairs, 
starch-grains, pollen-grains of Podocarpus, etc. 

In comparison with the flora of the yellow snow we have to note certain 
similarities and certain differences. Among the former we may reckon the 
occurrence of characteristic forms of the yellow snow flora, such as Scotiella 
antarctica and Raphidonema nivale. The former was found only in samples 
5 and 6, especially in the latter ; the number of individuals was small, but 
those present were of exceptionally large size (length of cell about 55 ph). 
They appeared to contain the same yellowish fat as in the yellow snow 
forms ; no resting-stages were observed. The Raphidonema was quite 
common (especially in sample 4), and in this case agreed absolutely with 
Lagerheim’s description. Apart from fragments of an Gidogonium, it was 
the only filamentous form present. 

There are two marked differences from the yellow snow flora. These are 
(a) the immense preponderance of red spherical cells, no doubt constituting 
the resting-cells of different members of Chlamydomonadacez (see below), 
and (b) the occurrence of various Diatoms in all three samples. The resting- 
cells are of two chief types, viz. with and without a broad mucilage-sheath. 
The latter type are circular with a smooth, somewhat thickened membrane and 
granular contents with a central pyrenoid (text-fig., A, p. 323) ; the diameter 
of these cells varies between 10 and 20 w. The red colouring-matter in the 
contents had been for the greater part taken up into the preserving fluid and 
the cell-contents appeared colourless or slightly greenish ; it is therefore 
impossible to say what the exact colour of these cells was in nature. A 
considerable quantity of fat was often present in these resting-cells. They 
recall markedly the resting-cells (aplanospores) of Chlamydomonas nivalis 
(Spherella nivalis, Sommerf.), as figured by Wittrock t. As* very few 
other stages of this Alga were found, the determination must remain 
somewhat doubtful. In one or two cases subdivision of the contents into a 
number of parts was observed, but this, of course, scarcely aids in determining 
the species. 

The second type of resting-cell (observed only in sample 4) closely 
resembles the other type except that the cells are surrounded by a broad 
sheath of mucilage about two to three times the width of the cell in diameter 


* Cf. also the remarks on the distribution of red and yellow snow, cited on pp. 297 from 
Mr. (now Dr.) R. N, Rudmose Brown’s letters. 


+ Wittrock, in Nordenskiéld, ‘ Studier och forskningar,’ tab. 3. fig. 1. 
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(cf. text-fig., C *) ; in many cases the mucilage was of a deep red colour, 
probably owing to the colouring-matter of the cell having diffused out and 
stained the mucilage under the influence of the preserving fluid. This 
deeply coloured mucilage made details of the enclosed cell difficult to 
determine, but so much could be seen that it has a moderately thickened 
wall and granular contents; a pyrenoid (?) was only very rarely visible. 
Numerous small particles were generally adhering to the surface of the 
mucilage, and this still further obscured the enclosed cell. The resting-cells 
of the second type were far less numerous than those of the first. They 
appear to correspond to cells observed by Lagerheim ¢ and referred by him 
to Chlamydomonas sp.; similar cells were noticed by Wittrock t. I am 
unable to add to our knowledge of these cells and have consequently merely 
described them in the systematic portion of this paper as Chlamydomonas sp. ? 
Inasmuch as these cells are of about the same dimensions as the smaller 
resting-cells of the first type (described above) and as the two kinds of cells 
occur side by side, they may be merely different stages of the same organism. 

Apart from the forms hitherto mentioned, the only other constituents of 
the red snow from the South Orkneys are Diatoms, which are, however, 
found only as isolated individuals (Jelosira Sol, Kiitz., Coscinodiscus radiatus, 
Ehrenb., etc.). It seems probable that only the red resting-cells above 
described and the Raphidonema are true components of this flora, and that 
the remaining forms are introduced by the agency of wind and (?) animals 
(possibly the penguins). The Scotiella is perhaps an introduction from the 
yellow snow flora (which is not often very far separated from the red 
snow, cf. p. 298), while the Diatoms {which are in great part marine 
forms) probably come from the sea-shore. 

The complete list of Algze found in the red snow from the South Orkneys 


is as follows :— 


Chlamydomonas nivalis (Sommerf.), | Melosira Sol, Kiitz. 

Wille ? | Coscinodiscus radiatus, Ehrenb. 
Chlamydomonas sp. (cf. above). | Navicula borealis (Ehrenb.), Kiitz. 
Scotiella antarctica, F. E. Fritsch. | Amphora ovalis, Kiitz. 
Raphidonema nivale, Lagerh. Triceratium sp. (TL. arcticum, 
C£dogonium sp. | Bright ?). 


Zygnema sp. (one filament). 


* The mucilage-sheath was often considerably broader than is shown in this figure. 
+ Lagerheim, Ber. Deutsch. Bot. Ges. x. 1892, pp. 523, 529, pl. 28. fig. 10. 
+ Wittrock, ‘Om snéns och isens F lora,” loc, cit. 


322 DR. F. E. FRITSCH ON FRESHWATER ALG 


D. Systematic ENUMERATION OF FRESHWATER ALG FROM THE 
SouTtH ORKNEYs. 


ISOKONT A. 
CHLAMYDOMONADACE. 


1. Canamypomonas caupata, Wille, Algol. Not. xi. in Nyt Mag. f. Natur- 
videnskab, xli. 1903, pp. 115-118 & 135-136, pl. 3. figs. 4-11. (Pl. 10. 
figs. 35-40.) 
Samples 10 and 11, abundant; also as a rare form in the yellow snow. 

This and the following species are the only forms found in the South 
Orkneys that were obviously preserved in an active motile condition. The 
prominent features of this species, as described by Wille, are the protrusion 
of the posterior end of the individual into a conical tip (figs. 37, 38), which is 
often somewhat bent to one side (fig. 36), the fact that the two cilia are about 
equal in length to the body of the cell and that the strongly thickened base 
of the chloroplast contains a median rounded pyrenoid (figs. 37, 38). There 
can be no doubt that the individuals observed belong to this species, although 
one or two minor points of difference were noted. The cilia were frequently 
found to be as much as 14 times the length of the cell (not shown in the 
figures) ; they were nearly always curved back or spread out at right angles 
to the body of the cell (figs. 37, 38), as Wille shows them. The size of the 
ordinary individuals varies considerably ; length = 13-20 pw, breadth=7-LO yp, 
but some of the dividing individuals are much larger. The pointed posterior 
end, as a general rule, lies in the same straight line as the axis of the 
individual, but bending was not uncommon. ‘The cell-membrane is almost 
invariably much more prominently thickened at the pointed posterior end, 
and not uncommonly individuals are found in which the whole of the pointed 
portion consists of solid membrane (fig. 39). In many cases (ef. Wille, loc. 
cit.) the posterior part of the protoplasmic contents is also pointed and in the 
living individual probably in direct contact with the pointed cell-wall, 
although in preserved material generally separated from it by a space 
(cf. however, fig. 38). In a good many individuals, however, the back end 
of the protoplasmic body was rounded off and separated by a considerable 
interval from the pointed tip ; it seems that this may be a preliminary to 
cell-division, as all dividing individuals were found to have the protoplast 
rounded off in this way (cf. fig. 35). Many examples of division (from the 
presence of two pyrenoids in the cell up to the formation of two daughter- 
individuals, fig. 35) were observed ; in all cases such divisions were 
longitudinal and took place after withdrawal of the cilia. Very curious 
division-stages were found in the form of very large individuals (in this case 
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with or without cilia) containing a considerable number (eight or more) of 
protoplasmic units, each with a pyrenoid (fig. 36); such individuals may 
possibly have been forming gametes. The prominent beak at the point of 
origin of the cilia, described and figured by Wille, was often difficult to 
recognize. On the other hand, in a few cases there was a very pronounced 


A. Chiamydomonas nivalis (Sommerfelt), Wille, resting-cells from the red snow (900). 
B. Navicula muticopsis, Van Heurck, outline of an individual from sample ae to 
show shape (x 860). C. Chlamydomonas sp., resting-cells from the red ee (cf. pp. 821 i 
324) (x900). D. Resting-cells from the yellow snow (of: p- 818) (x 700). E. Micro- 
cystis merismopedioides, F, KE. Fritsch (cf. p. 882): upper figure, surface-view of colony 
(x 900) ; lower figure, typical colony of the same (450). F. Spherocystis Schr teri, 
Chod., f. nivalis, n. f., from the yellow snow (x450). G. The same, showing division 
of cells of colony (x700). H. Celastrum nucroporum, Niig., t. irregulare, F, EK, Fritsch 


(cf. p. 828) (x 900). 


development of this beak (fig. 40) in the form of a rounded protrusion, from 
the base of which the cilia arose. Apart from these peculiarities the 
Antarctic form showed all the features described by Wille, viz. ribbing of 
the basin-shaped choroplast, an elongated stigma (rarely visible), contractile 


vacuoles, ete. 


2, CHLAMYDOMONAS EHRENBERGI, Gorosch. in Bull, Soc. imp. d. Nat. de 
Moscou, 1890, no. 3, pp. 128-131, pl. 3. figs. 10-25. 
Samples 10 and 11, common. 
Probable zygospores observed in sample 11. 
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3. ? CHLAMYDOMONAS INTERMEDIA, Chod. Alg. Suisse, 1902, p. 155. 
Samples 10 and 11, rather common. 
I am somewhat doubtful about the determination of this form. 


4, CHLAMYDOMONAS NIVALIS (Sommerf.), Wille, Algol. Notizen, xi. in Nyt 
Mag. f. Naturvidenskab. xli. 1903, pp. 147-148. 
Samples 4-6 (red snow !), common. 
Text-fig., A, p. 323. Cf. description oni p. 320; as suggested by Chodat, 
Wille, etc., these resting-cells may include Lagerheim’s C. sanguinea, Diam. 
of resting-cells = 10-20 y. 


5. CHLtamypomonas sp. (Text-fig., C.) 

Sample 4 (red snow!), rather common. 

Resting-cells in a wide sheath of mucilage ; diam. of cell alone =3-10 p ; 
of cell+ mucilage = 20-28 pu (see also p. 321). 


PHACOTACE:, 


6. PrEROMONAS NIVALIS (Shuttelw.), Chod. Alg. Suisse, 1902, p. 145, fig. 70 ; 
Wille, Alg. Not. xiii. in Nyt Mag. f. Naturv. xl. 1903, pp. 167-171, pl. 3. 
figs. 46-51. (PI. 10. figs. 22-24 & 31; see pp. 310-311.) 
Samples 1-3 (yellow snow !), isolated. 
This species should probably be transferred to the genus Scotiella 
(cf. p.-310). 
Length of individuals =22m; breadth =12'y. 


TETRASPORACE. 


7. SpHaRocysTIS ScCHROETERI, Chod. in Bull. Herb. Boissier, v. 1897, p. 296, 
pl. 9, forma nivauis, F. £. Fritsch. 

Familize microscopic forma paulo irregulariore quam in specie typica ; 
cellulee ante divisionem reservant abundantiam adipis, qui invenitur in 
cellulis filialibus ; cellule: sunt seepe ellipsoides. Diam. cell. =7-12 pw; 
diam. cell. fil. =2-3 . (Text-fig., F-G; Pl. 11. phot. 2,8; ef pp. 314-316.) 

Samples 1 and 3, especially common in the latter. 


PROTOCOCCACEA. 


8. CHLOROSPHHRA Antarctica, &. HE. Fritsch. (Pl. 10.. figs. 2-6 ; Pl. 11 
gs. 2-65 Pid: 
plots, 15 245,64 Cs) 

X . eX 7 1 . 

Cellulee aut magnee spheericee singule aut parvee, paulum angulares in 
familias parvas consociatee ; cellule: magne et interdum cellule parvee vagina 
mucosa ampla munite ; membrana modice incrassata, plerumque preebentes 
duo strata ; chromatophora fere spheerica cum foramine parvo in una parte ; 
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adeps semper adest abundans in cellulis ; pauce granulee amylacez plerumque 
adsunt. Propagatio per divisionem ; zoosporas non inveni. 

Diam. max. cellule magne =43 ~; diam. min. cell. parvee =7 w (omnes 
transitiones inter duas dimensiones) ; diam. cell. plerumque =11-26, ; 
diam. vaginze mucose =39-50 p (cell. pertinentes = 26-28 #1). 

Probably nearly allied to C. angulosa, Klebs (cf. p. 803). 

Samples 1-3 (yellow snow !), very abundant. 

For full consideration, see pp. 302-304. 


9. Trocuiscra Hystrix (Reinsch), Hansg. in Hedwigia, xxvii. 1888, p. 129 ; 
Reinsch, Ueber Acanthococeus, in Ber. Deutsch. Bot. Ges. iv. 1886, 
pe oad, 6113 fe 25. 


Sample 10, rare ; previously recorded from South Georgia (Reinsch). 


10. TRocHISCcIA RETICULARIS (Reinsch), Hansg. Prodr. Algenflora v. Béhmen, 
li. 1892; p. 241. (Diam. cell. =10 p.) 
Sample 10, rather common. 
A small form of this species. 


11. Trocuiscra Antarctica, /. EL. Fritsch. 

Cellule sphzericee solitarie cum membrana crassa gelatinosa numerosis 
processibus cuneatis truncatis obtectee et junctis reticulo costarum ; 
chromatophore ? ; cellule cum cytioplasmate granuloso, semper granulas 
amylaceas et interdum aliquantum adipis includente. Propagatio? 

Diam. cell. =10-13 4; crassitudo membrane = 2-3 p. 

Probably allied to 7. reticularis (Reinsch), Hansg. 

Samples 1-3 (yellow snow !), fairly common. 

For full consideration, see pp. 316-817. 


12. Trocuiscta NIVALIS, Lagerh. in Ber. Deutsch. Bot. Ges. x. 1892, p. 530 
& pl. 28. fig. 23. (Pl. 10. fig. 29.) 
Sample 11, rare. | 
The individuals were rather smaller than those described by Lagerheim 
(diam. cell. =10 w), but, as in his form, covered with very numerous minute 
spines ; one (or more ?) pyrenoids were visible in every case. There appear 
to be several chloroplasts. 


13. TRocuiscrA PACHYDERMA (teinsch), Hansg. in Hedwigia, xxvii. 1888, 
p. 128 ; Reinsch, Ueber Acanthococcus, in Ber. Deutsch. Bot. Ges. iv. 
1886, p. 240, t. 11. figs. 8-9. 

Samples 10 and 11, fairly common. 
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SCENEDESMACEAS (sensu Oltmanns). 


14. Oocysris LAcusTRIS, Chod. in Bull. Herb. Boissier, v. 1897, p. 296 & 
pl. 10. figs. 1-7, forma NivaLis, #. 12. Fritsch. (PI. 10. figs. 27, 28.) 
Poli cellularum rotundati vel acuti; in ceilula aliquantum adipis flavi. 
Long. cell, =13-15 w ; lat. cell. =9-10 p. 
Samples 1-3 (yellow snow !), rare. 
This form has been fully considered on p. 513. 


OocysTIS SOLITARIA, Wittr. in Wittrock et Nordstedt, Alg. aque dule. 
exsicc. no. 244, Bot. Notiser, 1879, p. 24 & fig. 

Sample 11, rare. 

Cells ellipsoidal in shape with rounded ends ; membrane moderately thick, 
with apparently two layers, slightly thicker at the two ends of the cell ; cells 
generally solitary, but now and again to the number of about eight within a 
mother-cell. Fat generally present in the cell-contents ; length of eells 
=16-20 uw; width =13 p. 


16. CHODATELLA BREVISPINA, /. E. Fritsch. (PI. 10. figs. 25, 26; Pl. 11. 
phots. 3, 5.) 

Cellule afisenidecs plus minusve complanatee setis brevibus que non 
amplius bis crassitudine membrane cellule exstant per totam superficiem 
externam confertee ; sete plerumque tenues et angustee, interdum paulo 
crassiores, eequilongse ; inter ea que cellula continet semper est adeps, 
plerumque abundans, seepe similis duobus globis in utroque fine cellule. 

Long. cell. =17-20 w; lat. cell. =10-15 pw. 

Differs from all hitherto described species of Chodatella in having very 
short spines, which cover the surface uniformly. 

Samples 1 and 3.(yellow snow !), common ; isolated in sample 10. 

A full consideration of this species will be found on pp. 311-313. 


. Scovretta, F. EL. Fritsch. 


Cellulze ellipsoideze in utroque fine rotundate processibus aleeformibus plus 
minusve longitudinalibus sex aut multis munite; ale sunt aut rectee aut 
undulatee ; Sheotieomioran singularem esse Tr obabite est, cum pyrenoide ; 
abundantia est adipis in una specie. Propagatio subdivisione cellule 
immutatee aut spore perdurantis in paucas partes verisimile est. Spore 
perdurantes cum membranis valde incrassatis transfiguratione cellularam 
vulgarium formari videntur. 

This genus is certainly a close ally of Oocystis (cf. p.307). I think it very 
prebabe that Pteromonas nivalis (Shuttlw.), MEU is a species of his 
genus (of. p. 310). 
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17, ScorretLa- awrarorica, F. E. Fritsch. (Pl. 10. figs. 7-17; Pl. 11. 
phots. 1, 4, 6.) 

Cellule: ellipsoideze circiter duplo longiores quam sunt late sex e pariete 
exstantibus aleeformibus processibus, qui extenduntur recti et eequidistantes 
inter duos fines cellule instructee. Unus par alarum oppositarum (ale 
principales) extenditur continuus cirea cellulam ; duo alii pares alarum 
(alee laterales) separati sunt alis principalibus, et ab utroque fine cellule 
paulum exstantes introrsum subito curvantur, ita ut in utroque fine cellule 
sinus formatus esse videatur (cf. fig. 8 et 9). Ala queeque habet mediam 
incisuram propriam speciei. Cellula continet multum adipis flaventis ; 
cytioplasmatis structura investigari non potest. Spore perdurantes cum 
membrana crassa et undulata sunt formate metamorphosi cellularum 
vulgarium. Propagatio (?) subdivisione cellule immutate aut spore 
perdurantis in paucas partes possibile videtur. 

Long. cell. ab altero fine ad alterum =43-49 mu (interdum 55 pw); lat. veri 
eorporis cell. = 16-21 w; lat. totius cell. (7. e. cum alis) =28-30 w (interdum 
42 pw). 

Samples 1-3 (yellow snow !), 5 and 6 (red snow!), 9, 11, and 15; rather 
common in yellow and red snow, rare in the other samples. Largest 
individuals in red snow. 

A full deseription and consideration of this species will be found on 
pp. 304-308. 


18. ScoTmeLLa potypTERA, /. . Fritsch. (Pl. 10. figs. 18-21.) 

Cellule late ellipsoideze, paulo longiores quam sunt lata, magno numero 
alarum multo minus exstantium quam in S. antarctica instructe. Ale 
plerumque sunt paulum directe: in spiram et undulate, ita ut adumbratio 
cellule videatur crenata ab omnibus partibus.  Alse exstant paulum ab 
utroque fine cellule et curvantur introrsum ita ut sinus debilis formetur. 
Adeps reservari non videtur. Spore: perdurantes? Propagatio subdivisione 
cellularum vulgarium probabilis est. 

Long. cell. EO 2d ys ; lat. cell. =16-17 pw. 

Samples 1 and 3 (yellow snow !), very rare; as an occasional form in 
samples 10, 11, and 15. | 

This species has been considered more fully on pp. 308-309. 


19. ?Rapurmium PyRENoGERUM, Chod. Algues vertes de la Suisse, 1902, 
p. 200, fig. 119. (PI. 10. fig. 34.) 
Samples‘ and 3 (yellow snow }), rare. 
Cf. p. 318. The forms observed are possibly referable to a distinct species, 
but the material was insufficient to come to definite conclusions on this point. 


Width of cells =2 


LINN. JOURN.—BOTANY, VOL. XL. ZA 


325 DR. F. E. FRITSCH ON FRESHWATER ALG.E 


20, CanastrUm microporum, Nig. ex A. Br. Alg. unicell, 1855, p. 70 ; 
Rabenh. Fl. Europ. Alg. iii, 1868, p. 80. 
Samples 10, 11, 15; fairly common. 


20 a, CaLastRuM microporum, Ndg., forma irREGULARE, J. 2. Fritsch, 
(Text-fig., H, p. 323.) 

Cellule coenobii irregularissime cohzerentes. 

In sample no. 11 there occurred side by side with normal colonies of 
C, mécroporum others in which the cells were very irregularly connected, so 
that the compact spherical appearance of the normal colony was often quite 
lost. Frequently the sphere was oniy half formed: in other cases, while 
several cells of the colony showed the usual arrangement, others were so 
arranged that they stood off from the general surface of the colony and 
completely destroyed the symmetrical character of the latter (text-fig., H). 
In other cases, again, the colonies were very small, consisting of only 4 or 6 
cells, These peculiar forms may possibly be explained by Senn’s observations 
(‘“‘ Ueber einige coloniebildende einzellige Algen,” Bot. Zeitung, lvii. 1899), 
who found that colonies of Calastrum tend to dissociate into their individual 
eells if plenty of oxygen is present in the surrounding medium. This is 
likely to be the case in water in these Antarctic localities and may account 
for the numerous irregularities above described. Samples 10, 11, and 14 
contained numerous isolated cells of the Cilastrum-type, and these are very 
probably to be regarded as dissociation-products of normal colonies. 


21, Canasrrum spHaricum, Naeg, Gatt. einzell, Algen, Ziirich, 1849, p. 98 
& tab. So. fig, 1. 
Sample 11, rather rare. 


PLEUROCOCCACE/E, 


22. PLevrRococcus VULGARIS, Menegh. Monograph. Nostoch. p. 38. 
Samples 1 and 3 (yellow snow !), rare ; samples 10 and 11, not uncommon, 
This species was occasionally found in nos. 10 and 11 forming short 
filaments. 


23. ProropermaA Browsu, /. L. Fritsch. (PI. 10. fig. 1; Pl. 11. phots. 1, 
Pied ase) 

Thallus constat ex uno vel duobus (vel pluribus?) stratis cellularum et 
explanatus est in summa nive; margo thalli irregularis. Cellule nrult- 
angulares vel angulis modice rotundatis; membranze cellularum gelatinosee (?), 
hyalinze, lamellosce, lamella intermedia paulum granulata. Chromatophora 
singula, similis disco arcuato, cum pyrenoide. Cellule interdum continent 
aliquantum adipis. Propagatio ? 

Diam. of cells =5-12 p, 
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Samples 1 and 3 (yellow snow !), abundant. 

It is probable that Plewrococeus vulgaris, Menegh. 8 coherens, Wittr. (“Om 
snons och isens flora,” loc. cit.), in part belongs to this species. Wittrock’s 
fig. 17 (on pl. 3) strongly recalls a patch of Protoderma Brownii. 

A full consideration of this species will be found on pp. 301-302. In 
sample 16 a very similar form was found growing on Prasiola crispa ; the 
cells (diam. 5-7 w), however, lacked fat, and the cell-walls were not nearly so 
gelatinous. 


24. EremospH#ra virtpis, Me Bary, Conj. p. 56, t. viii. figs, 26-27 ; 
Rabenhorst, Fl. Europ. Alg. iii. 1868, p. 24. 
Sample 11. 


Average diameter of cells =50 p. 


ULOTRICHACEE. 

25. ULoTurix svpriuis, Avitz. Spee. Alg. p. é 
Rabenhorst, Fl. Europ, Alg, iii. 1868, p. 36 
Samples 1 and 3 (yellow snow !), rather rare. 


45.5 Lab. Phye. ii. t. 855 


Je 


CHATOPHORACE AS, 


26. RAPHIDONEMA NIVALE, Lagerh. in Ber. Deutsch. Bot. Ges, x. 1892, p. 522, 
pl. 28. figs. 15-21. (PI. 10. figs. 32, 33.) 
Samples 1-3 (yellow snow!), rather rare; 4-6 (red snow!), rather 
common. 
Many of the filaments were narrower than Lagerheim’s form ; diam, of 
cells ne p. See also pp. 317, 318, and 320. 


(EDOGONIACEL, 
27, CADOGONIUM sp. 
Samples 1 and 3 (yellow snow !), isolated. 
Diam. of cells =20m; length of cells = 56-65 ; cells with numerous 
caps. 


28. CEDOGONIUM sp. 
Sample 4 (red snow !), isolated. haere 
Diam. of cells =8; cells about three times as long as their diameter. 


i PRASIOLACE. 


29. Prastota crispa (Lightf.), Ag. Sp. p. 416; Kiitz. Tab, Phyc. v. t. 40. 
fig. 6. ; 
Baraples 8, 9, 11, 12, and 16, abundant ; numerous early stages in sample 16. 
This form is already well known as occurring in Antarctic regions, It 
2A2 
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y (“ Botany of the Antarctic 
Voyage,” Flora Antarctica, vol. ii. pp. 498-499) as Ulva crispa, Lightt., 
as occurring in “ Berkeley Sound, Falkland Islands ; on moist rocks ; 
Cockburn Island, Graham’s Land ; very abundant.” They add the comment : 
“a highly interesting species, because it is one of the very few terrestrial 
plants that have been gathered on the limits of vegetation both in the 
Northern and Southern Hemisphere.’ Subsequently it was recorded by 
Hariot from Cape Horn, by Svedelius from Patagonia, and by Wille from 
Cape Adaire. (“ Antarktische Algen. Mitteilungen iiber einige von C. E. 
Borchgrevink auf dem antarktischen Festlande gesammelte Pflanzen,” in Nyt 
Mag. f. Naturvidenskab. xl. 1902, pp. 209-219). ‘The various authors who 
have dealt with this Antarctic form have held_rather different views as to 
the specific determination, several (such as Kiitzing, Rabenhorst, Svedelius) 
regarding it as a distinct species, Prastola antarctica, Kiitz. These different 
views are fully considered in the paper of Wille above cited. On the basis 
of a careful investigation of Borchgrevink’s. material from Cape Adaire, 
Wille himself (loc. cit. p. 217) comes to the conclusion that there is no true 
point of difference between P. antaretica and P. crispa and that the Antarctic 
form belongs to the widely distributed P. crispa. 

The material from the South Orkneys showed the characters which have 
led the above-mentioned authorities to regard the Antarctic form as a distinct 
species, viz. large interspaces between the areolz * and prominent thickening 
of the outer walls of the cells. In the former respect the South Orkneys 
material differed markedly from the figures shown by Wille (see his pl. iii. 
fig. Land pl. iv. figs. L & 2). There can therefore be no doubt that some 
of the Antarctic Prasiola is distinguished from the normal P. erispa by these 
characters, but it may be questioned whether they warrant the establishment 
of a distinct species. The differences, especially as they appear to grade 
into one another to some extent (ef, Wille, p. 217), are not of specific value, 
and the case would perhaps be best met by regarding the Antarctic type as 
a forma antarctica of P. crispa. It seems very probable that the normal 
P. crispa also occurs in Antarctic regions side by side with the special form 
and that the material which Wille investigated was the actual P. crispa. 

My material showed most of the stages figured by Wille in his pl. ili. 
Numerous filaments of the Hormid/um-stage were observed, but in many of 
them a considerable number of the cells were dead or dying, and it appeared 
that the filaments were undergoing fragmentation without coming to 
anything further. Stages like those shown in Wille’s figs. 13 & 14 were 
also not uncommon. Little detached groups of cells, like those of Wille’s 
figs. 11 & 12, were very common in the sediment at the bottom of the 


was first recorded by Hooker and Harvey 


* In spite of careful investigation I was unable to make out that these areole were 
oecupied by fungal filaments, 


ah i 
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tubes. It appears that such groups of cells are not necessarily formed only 
in the marginal portion of the thallus. In some specimens there were 
extensive strips of the thallus in which the cells were obviously in a moribund 
condition, and in the centre of such patches there was often a small rounded 
group of living cells with very abundant contents. The surrounding dying 
cells were of considerably larger dimensions than the others and looked as 
though they had not divided recently. No doubt, the central group of living 
cells becomes freed by the dying away of the surrounding part of the thallus 
and acts as an organ of vegetative propagation. 

The cells of the South Orkneys material had a curious purplish or olive- 
brown tinge, which is probably due to the action of the preservative 
(L°/) phenol) ; staining with iodine brought out the chloroplast and pyrenoid 
very plainly. The dimensions were as follows :—width of cells =4p; 
length =6 w; thickness (7. e. dimensions at right angles to surface of 
thallus) =13 4. There was always only a single layer of cells. 


CONJUGATE. 
MESOTASNIACEH AE (sensu Oltmanns), 


30. Mresoraxtum ENpiicnertanum, Naey. Gatt. einzell. Aly. 1849, p. LO9, 
t.6B; West § West, Brit. Desm. 1904, p. 56, pl. 4. figs. 20, 21. 
Sample 15, fairly common ; samples 1 and 3 (yellow snow !), isolated. 
There appeared to be more than two pyrenoids. Cells 24+26 w long, 
8-9 w broad. 


31. Cytixprocystis Briisissonu, Jlenegh. Monogr. Nostoch. 1842, p. 3). 
t. 12. fig. 13 ; West 6 West, Brit. Desm. 1904, p. 58, pl. 4. figs. 23-82. 
Sample 8, fairly common, Previously recorded ee South Georgia 
(Reinsch). 
Two elongated pyrenoids mostly very obvious. Length of cells =50-54 ws; 
breadth =13 pu. 


99. (YLINDROCYSTIS CRASSA, We Bury, Conj, 1858, pp. 37, 74, t. 7. 
fio. C, 1-2 ; West § West, Brit. Desm. 1904, p. 90) pl. 4. figs. 33 —38. 
Staples 8 and 9, fairly common. 

Cells 32-35 p es - 14-15 broad. Two rounded pyrenoids., Cells 
occasionally very slightly eurved, with broadly rounded ends. 


\ 


ZYGNEMACE, 
33. MOUuGEOTIA sp. 
Sample 8 : only one filament of four cells seen. 


Cells 31 yw. broad ; six times as long. 


oo2 DR. F. E. FRITSCH ON FRESHWATER ALG 


34. ZYGNEMA sp. cate 
Sample 4 (red snow!) ; one very much shrunken filament of abo 
twenty cells. | half t 
: i : alf times as 
Diam. of cells =28 w; cells of the same length, or one and ha 
long as broad. 


HETEROKONT&. 
CONFERVACES. 


35. CoNFERVA BOMBYCINA, Ag. Syst. p. 83, n. 10; Rabenhorst, Fl, Europ. 
Alg. iii, 1868, p. 323 ; f. anor, Wille, Algol Vitteil., in Pringsh. Jahrb. 
Xvill. p. 467. 

Samples 8, 9, 10, 15, rather rare. 
Diam. of cells =6 4; 2-3 times as long. 


CYANOPHYCEL. 


CHROOCOCCACE.. 


36, SyNECHOCOCCcUS @RUGINOSUS Vaeg. (Gratt. einceil. Aly. 1849, p. 56, 
ti 1 &, fig. 1. 
Samples 10, rather rare. 
Cells isolated or in twos ; diam. of cells =3 p. 
37. ENTOPHYSALIS GRANULOSA, Aiitz. Phyc. gen. 1843, p.177, pl. 18. fig. 5. 
Sample 16, common. 


38..? APHANOTHECE SAXICOLA, WVueg. Gatt. einzell. Alg. 1849, p.. 60,4. me 
fig 2; 
Sample 11, rare. 


39. Microcystis onivacka, Kitz. Phye. gen. p. 170; Rabenhorst, Fl. Europ. 
Alg. ii. 1865, p. 51. 

Samples 8, 9, 10, 11, and 14, rather common. Previously recorded from 
Kerguelen (Reinsch). 
40, Microcystis MERIsMopEpIorpEs, /. E. Fritsch. (Text-fig., B, p. 323.) 

Familie parvee solide circumferentia irregulari constant ex cellulis pusillis 
que muco fusco-flavescente vel rarius achroo et, ut videtur, tenaci coherent 
Cellule in facie families quaternari regularissime disposite (ut in genere 


COLLECTED IN THE SOUTH ORKNEYs. 333 


Merismopedia) ; dispositio cellularum in partibus interioribus familie 
investigari non potest, sed dispositio regularis verisimile est. 

Diam, fam. = 13-20 u ; diam. cell. fere 0°7 pu. 

Samples 11 and 14, common. 

In view of the very minute size of the cells and their dense ageregation, 
it has been impossible to determine exactly their arrangement in the interior 
of the solid colonies, but focussing in different planes seems to show that the 
same regular arrangement obtains all through. Jt is possible that this 
species belongs to the genus Eucapsis, described by Clements and Shantz 
(Minnesota Bot. Studies, iv. 1909, p. 134); but in the latter genus the 
colonies are described as ‘cubical, which in no way applies to the rather 
irregular colonies of J/. merismopedioides. The colonies closely resemble 
those of a Aferocystis in all except the regular arrangement of the minute 
cells. 


41. CLarHrocystis RETICULATA (Lemm.), Forti, Sylloge Myxophycearum, 
1907, p. 96. 
Sample 10, rather rare. 


42, GOMPHOSPHERIA APONINA, Avitz. Tab. Piyc. i. t. 31. fig. 8; Rabenhorst, 
Fl. Europ. Alg. tii. 1865, p. 56. 
Sample 11, rare. 


43. CaxLospranium Kirrzincianum, Naeg. Gatt. einzell. Alg. 1849, p. 54, 
ty 1.0, 
Sample 11, rare. 


‘ 


44. Murismopepia Guaucum (Lhrb.), Naeg. Gatt. einzell. Aly. 1840, p. 55, 
tal p. fig. 1. 
Sample 11, rather rare. 


45. MERISMOPEDIA TENUISSIMUM, Lemm. Beitr. 2. Kenntn. ds Planktonalgen, 
in Bot. Centralbl. 1898, p. 154. 
Sample 10, rare. 


OSCILLA TORIACH As, 


46. OscinLarorta BREvis, Kiitz.; Gomont, Oscillarides, in Ann. Sci. Nat. 
Bot. sér. 7, xvi. 1892, p. 249, pl. 7. figs. 14—Ld. 
Sample 10, rather rare. 


47. OSCILLATORIA SPLENDIDA, Grev.; Gomont, loc. cit. p. 244, pl. 7. 
figs. 7-8. 
Sample 10, rather rare. 
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48. OscinLaToRTA suBriLissimta, Kiitz. Tab. Phye. i. 1845-49, p. 27, tab. 38 
He; 


Sample 10, rather rare. 


49, OSCILLATORIA TENUIS, dg.; Gomont, Oscillari¢es, Ann. Ser. Nat. Bot. 
xvi. p. 240, pl. 7. figs. 2 & 3. 
Samples 10, 11, and 15, rather rare. 
The forma ‘sordida, Kiitz., was also present. 


50. SPIRULINA SUBTILISSIMA, Avitz. Phyc. gen. 1843, p. 183; Rabenhorst, 
Fl. Europ. Aly. ii. 1865, p. 93; Gomont, loc. cit. p. 272, pl. 7. fig. 30. 


Sample 10, rather common. 


NOSTOCACE/S. 


51. Isocystis inFusionum (Kiitz.), Borzi, in Nuov. Giorn. Bot. Ital. x. 1878, 
p- 468. 
Samples 8, 11, 13, 15, 17, rather common. 


52. Nosroc minutissiuum, [iitz. Phye. gen. p. 204; Rabenhorst, Fl. Europ. 
Alg. ii. 1865, p. 162. 
Samples 10 and 11, rather common; 1 and 3 (yellow snow !), rare. 


RIVULARIACEA, 


53. CALOTHRIX ASRUGINEA, Thuret; Bornet et Flahault, Nostocacées hétéro- 
cystées, 1886-88, p. 358. 

Sample 14, isolated. 

Diam. of cells =9-11 «. Only one group of filaments was seen, and the 
determination is therefore somewhat doubtful. C. @ruginea is a marine 
form, but the habitat from which sample 14 came would be likely to harbour 
marine forms. : 


DIATOMACE #. 


o4, MELOSIRA VARIANS, Ag. Consp. 1830, p. 64; Rabenhorst, Fl. Europ. 
Alg. i. 1864, p. 40. 
Sample 9, rather rare, 


5). Mexostra Son, Kitz.; Van Heurck, Atlas, pl. 91. figs. 7-9. 
Sample 4 (red snow!); one short chain seen (living !). Previously 
recorded from the Antarctic (Hooker &- Harvey). 
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96. Coscrnopiscus rapiatus, Lhrenb. (1838) ; Rubenhorst, Fl. Europ. Alg. 
1. 1864, p. 34, 
Samples 4 and 6 (red snow !), isolated. Previously recorded from 
Kerguelen (Hooker §- Harvey). 
A small form (diam. valy. =40-G0 ,), otherwise agrecing with the existing 
descriptions. 


57. TRICERATIUM sp. 

Sample 4 (red snow !); only a single dead individual seen, but fragments 
of the valves common. 

The single individual seen closely resembled Van Heurck’s (Atlas, pl. 112. 
fig. 1) and Wolle’s (Diatomacez of North America, pl. 105. fig. 8) figures of 
7’. arcticum, Bright, in the character of the areole (small at the 3 corners !) ; 
the general shape was more that of 7. repletwm, Grev., var. balearica, Grun. 
(Van Heurck, loc. cit. pl. 110. fig. 7). 


03. SYNEDRA sp. 
Sample 11, rare. 


59. Eunorta eracitis, W. Smith, Brit. Diat. i. 1853, p. 16 & pl. 30. 
fig. 249. 
Sample 9, rather common. 
A form with but very slightly recurved ends. Length of valve =22p ; 


breadth 2 p. 


60. Cocconnrs ‘costara, Grey. Trans. Micr. Journ. vy. 1857, p. 68, pl. 1. 
fig. 27. 
Samples 9 and 10, rare. 


61. NaAvicuLa BorBALIS (hrenb.), Kitz. ; Van Heures, Synopsis Diat. 1885, 
pew 6, pl..6; fig. 3. 
Samples 4, rare; 9, 13, and 17, rather common. Previously recorded 
from Cockburn Island (Hooker § Harvey). 
Length of valve about 40» ; breadth 9p. 


62, Navicuta Braunu, Grun.; Van Heurck, loc. cit. p. 79, pl. 6. fig. 21. 
Sample 10, very rare. 
Length of valve =37 w; breadth =12 p. 
63. Navicu.a Brésrssonu, Kitz., var. piumnuta, Van Heurck, loc. cit. p. 77, 
pl. 5. fig. 8. 
Samples 9, 10, 13, and 15, rather common. 
Length of valve =20-34; breadth =5-6 yw. 
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64. Navicuna muticopsts, Van Heurck, Diatomées, Résult. Voy. 6 Belgica’ en 
, 1897-99, Anvers, 1909, p. 12, tab. 2. fig. 181. . 
Samples 8, 9, 10, 11, and 15, common. Previously recorded from. the 

Antarctic (Van Heurck). 
Length of valve =24; breadth (at widest point) =10u. In most of 

the individuals the sides of the valves were nearly parallel, but occasionally 

they were somewhat arched (text-fig. 1, B) ; ends very pronouncedly swollen 
in a capitate manner. 


65. PNAvicuLA LucIpULA, Grun.; Van Heurck, Atlas, 1880-81, pl. 14. 
fig. 40. 
Sample 9, rather rare. 
Certainly a very close ally of this species. 


66. Navicuta mutica, Kitz.; Van Heurck, Synopsis Diat. 1885, p. 95, 
pl. LOF fies 7: 
Samples 8, 9, 10, 138, and 17, common. Previously recorded from the 
Antarctic (Reinsch, Holmboe). 
Length of valve =16 ym; breadth =7-8 p. 


67, AMPHORA OVALIS, Aiitz.; Van Heurck, Synopsis Diat. 1885, p. 59, pl. 1. 
He Ls 
Sample 4 (red snow!), isolated. The var. yracilis has previously been 
recorded from Kerguelen (Reinsch). 
68. GOMPHONEMA MONTANUM, Schum. ; Van Heurck, Synopsis Diat. 1885, 
p. 124, pl. 23. figs. 33 & 36. 
Sample 9; isolated specimens. 


EXPLANATION OF THE PLATES. 


PLATE 10, 


Vig. 1. Protoderma Brownii, F. 1. Fritsch, 
formed by this species. (x 830.) 

Figs. 2-6. Chlorosphera antarctica, F, KE. Fritsch. Fig. 2. Large isolated cell with a wide 
mucilage-sheath and a quantity of fat in the cell-contents (x540). Fig. 8. A 
group of small cells without mucilage-sheath ; fat equally diffused through the 
contents (x 1100). Figs. 4,5, Oval cells with segregated masses of fat ; possibly 
a stage in which the cells are preparing to divide (ef, p. 803) (x 830, 780, re- 


spectively). Tig. 6. A cell in which the fat is very prominently developed 
(x 540). 


A small portion of one of the sheets of cells 


JOURN. LINN, Soc., Bor. VoL. XL. PL-10. 
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Figs. 7-11. Scotiella antarctica, F. E. Fritsch. 1-2=principal wings; 3-4 and 5-6=the two 
pairs of lateral Wings ; pw=principal wings. Fig. 7. A rather small normal 
individual, as seen when the principal wings are parallel to the substratum 
(x 830). Figs. 8, 9. Two oblique end-views of the organism to show the course 
of the wings (x 830). Fig. 10. Part of a normal individual in which the 
principal wings are inclined to the substratum (x540). Fig. 11. An individual 
seen in optical section (x 430), 

Figs. 12-16. Scotiella antarctica, F. E. Fritsch. Stages in formation of resting-spores (?). 
Fig. 12. An individual in which the wings have lost in definition (x640). 
Figs. 18, 14,15. Three stages in the production of the resting-cell (540). 
Fig. 16. An early stage in the formation of a resting-cell ; contents rounded off 
and wings irregular (x 410). 

Vig. 17. Scotiella antarctica, F. E. Fritsch. A possible stage in the production of four new 
individuals (1100). 

Figs. 18-21. Scotiella polyptera, F. E. Fritsch. Fig. 18. An individual seen from the side, 
showing the numerous undulated wings ; contents not figured (x 1100). Fig. 19. 
Production of four new individuals ; wings on mother-cell indistinct, but showing 
the spiral trend (x 1500). Fig. 20. Oblique end-view of an individual to show 
the course of the wings (1100). Fig. 21. A normal individual seen from the 
side, showing the shrunken cell-contents, the spiral wings, and the crenate outline 
of the whole cell (x 1100). 

Figs, 22-24. Pteromonas nivalis (Shuttelw.), Chodat. Three individuals, showing the 
course of the wings and the contracted contents. (Xx 830.) 

Figs. 25-26. Chodatella brevispina, F¥. E. Fritsch. Two individuals showing different 
methods of distribution of the fat. (x 880.) 

Figs, 27-28. Ooeystis lacustris, Chodat, f. nivalis. Two isolated cells from the yellow snow. 
( X 830.) 

Fig. 29. Trochiscia nivalis, Lagerh. (x 1100.) 

Fig. 30. 7 antarctica, F, E. Fritsch, from the yellow snow. (x 1100.) 

Fig. 31. Pteromonas nivalis (Shuttelw.), Chodat? (*1100.) — 

Figs. 32-33. Raphidonema nivale, Lagerh. (x 880.) 

Fig. 34. Raphidium pyrenogerum, Chodat ? (x 1100.) 

Figs. 35-40. Chlamydomonas caudata, Wille. Figs. 35, 86. Subdivision of the cell-contents 
(x 650). Figs. 87, 38. Two normal individuals (x750). Fig. 89. Individual 
with a very strongly thickened posterior tip (x750). Fig. 40. Front end of an 
individual to show a prominent beak between the two cilia (x 880). 


Puate 11. 


(All the photographs * on this Plate are representations of stained material of yellow 
snow at various magnifications. The following symbols are used: C= Chlorosphera 
antarctica, F. 1, Fritsch ; Ch= Chodatella brevispina, F, E. Fritsch ; P= Protoderma ant- 
arctica, F, EB. Fritsch ; S=Spherocystis Schroteri, Chodat ; Sc=Scotiella antarctica, F. 1 


aie = ——— 


* The photographs on this Plate were made with the help of a photomicrugraphic 
ratus purchased by a research-grant made by the Governors of the Mast London College, 


appa: 
eee of London. Iam much indebted to my friend My. EH. Hatschek for assistance 


in taking the photographs. 
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Fritsch ; U=Ulothriv. Photographs 1, 2, and 3 are magnified 130 times ; photographs 4, 
5, and 6 are magnified 400 times.) 


Photographs 1 and 2.—Typical views of the yellow snow flora at a low magnification. In 
the first photograph Protoderma antarctica is very predominant, but in the 
centre is seen a group of fairly large Chlorosphera-Cells, together with three 
individuals of Scotiella antarctica. Short filaments of Ulothrix are visible at 
several points in the photograph. The second photograph shows a very typical 
stratum of Protoderma near the centre, two young colonies of Spherocystis at 
the upper end and an older colony towards the base. Chlorosphera-cells of 
various sizes and often exhibiting well-marked mucilage-sheaths are obvious at 
many points in the photograph. 

Photograph 3.—This shows a very typical group of large Chlorosphera-cells with well- 
marked sheaths together with a thick patch of Protoderma. At the right-hand 
side of the photograph a number of oval individuals of Chodatella are to be seen, 

Photograph 4.—An individual of Scotielia antaretica, ¥. K. Fritsch, showing the two 
principal and two lateral wings. The notch in the right-hand principal wing is 
very obvious. At the lower end of the individual the two lateral wines can be 
seen curving inwards. 

Photograph 5.--A small part of a Protoderma-sheet highly magnified (only the cell-contents 
are recognisable) and showing a number of individuals of Chodatella brevispina, 
I’. I. Fritsch. The small spines on the latter are scarcely visible. 

Photograph 6.—This shows part of the central group of cells in photograph 1 on an enlarged 
scale. Three individuals of Scotiella, a number of Chlorosphera-cells and 
Ulothriz-tilaments are visible, while the ground-mass consists of Protoderma. 
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INTRODUCTION. 


Tre detailed study, both experimental and descriptive, of plant-associations * 
has of recent years received a certain amount of attention from ecologists in 
various parts of the world. Clements f was one of the first to insist upon 
the necessity of experimental work in ecology to make real advances, and 
his book is invaluable for suggestions as to the modes of attacking various 
problems. 

Of work dealing with woodlands in particular, the paper by Hesselman ¢ 
on the Swedish ‘“ Léfingar,”’ or ‘* Wood-meadows,” and Woodhead’s § 
“ Eeology of Woodland Plants in the Neighbourhood of Huddersfield ” are 
perhapssthe most important. 

In addition to these, numerous American workers have studied the 
conditions in the natural forests on the other side of the Atlantic. 


* Moss, 1910). ; + Clements, 1905, p. 161. 
*  { Hesselman, 1904. § Woodhead, 1906, 
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GAMLINGAY WOOD. 


Situation.—The woodland studied, Gamlingay Wood, is situated in the 
extreme west of Cambridgeshire, on the borders of that county and 
Huntingdonshire, in which county a small portion of the wood lies. 

The wood is in lat. 52° 10’ N. and long. 0° 1L' W. It is about 15 miles 
almost due west of Cambridge-in the parish of Gamlingay and about half 
a mile north of the village of that name. 

The wood is on the summit of a ridge rising to slightly more than 200 ft. 
above the Ordnance datum. 

The wood itself is on approximately level ground except for a slight slope 
downwards at the southern end. In shape it is roughly rectangular, being 
about 2 mile long by % mile in width, with the long axis running N.E. by 
S.W.—i. e., about one quarter of a square mile in extent. 

Gamlingay Wood is the property of Merton College, Oxford, and is rented 
by Col. Duncomb, of Waresley Park, Hunts, whom [ desire here to thank 
very cordially for his kindness in allowing me access to the wood at all times 


of the year. 


Geology.—The wood is mapped, on the Geological Survey map, as on 
Gault, and close to the boundary-line between that formation and the Lower 
Greensand, which extends for a considerable distance to the west and south 
of the wood. But in the geological map in the ‘ County Geography’ * Lower 
Greensand is marked as the underlying rock. The underlying rocks, 
however, in this spot are all overlaid by that extremely variable deposit 
known as Boulder Clay, which forms a cap to the ridge on which the wood 
stands. The details of the structure and composition of the Boulder Clay 

. . ca 
will be discussed later. 

r sy <74 ay . 

There seems some evidence that part, at any rate, of the Boulder Clay 
in the wood is underlaid by Greensand, especially in the western part. 
Diggings here revealed the fact that the soil becomes bright yellow and 
much more sandy at a depth of 18 ins. to 2 ft., and locally lumps of 
undoubted Greensand were turned up. 

In one part solid Greensand was struck at a depth of 7-8 feet. In an 
adjoining field also, immediately west of the wood and on the same level 

; . . . Z 
sand was recently turned up, during drainage operations, at a depth of 
2-3 feet. 

The clay in the wood seems to be on the average considerably more than 

A ft. in depth. 


* Hughes, 1909, 
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CLIMATE, 


Rainjall_—The mean annual rainfall * for the period of 30 years (1880- 
1909) taken at Waresley Park, about a mile from the wood, is 23°64 ins. 
(60°04em.). This is slightly higher than that of Cambridge *, which for the 
same period is 22°36 ins, (56°84 em.). The difference, however, is too small 
to make any appreciable change in the vegetation, especially as the distri- 
bution of rainfall is practically the same in the two places. 

On the monthly means for the last 10 years (1900-1909) June is the 
wettest month with 6°27 cm. at Waresley—closely followed by August 
and October with 6°07 and 5°86 em. respectively. This excess in June, 
however, is somewhat compensated for by the fall being more concentrated, 
Thus the average number “rain days,” that is days in which :025 em. or 
more falls, is 11 in June and 17 in October. 

The accompanying table gives the mean monthly rainfalls for the years 
1900-1909 at Cambridge and Waresley, together with the number of 
“rain days ? :— 


Cambridge. Waresley. | Cambridge. Waresley. 
ms “S . es s = a“ Sy, a “A => 
em. Rain days. cm. Rain days. | em. Jain days. em. Rain days, 

Jan... 3°40 13 B45 14 | July... 5:00 10 5:66 10 
Feb. .. 3:48 13 353 14 | Aug... 5:03 14 6:07 14 
Mar... 3°96 15 444 16 | Sept... 317 10 S45 dil 
Apr. ... 3°86 13 401 13 t Ustes.. 276 16 586 17 
May .. 4:90 13 5°20 11 | Nov... 4:37 11 4:26 14 
June.. 630 12 6:27 11 Deere. 00 15 4°95 16 


Temperature-—The mean annual temperature at Cambridge calculated on 
a 24 years’ average is 50°3° F.=10-2°C. January is the coldest month with 
an average temperature of 38°6° F. (3:7°C.), and July the warmest with 
Gon FW (1T:6°0.). 

Complete monthly averages are f :— 


oT, oC, | oF, 20, 
Sallie oe: 386 366 Jae seb 63:7 176 
Bibhevai en 412 51 Aug. ...... 633 16°72 
EATS stot einuye eee O77 SOP Ud give ur 58D 14°75 
DN Yee SOO 48°6 9:2 | Oyen Jy eee ry ee 106 
Mayes cbr .. 539 12:16 Wat Sens 42-5 5:94 
Sb al fe ay 60-4 134 Heh se 39°3 405 


The following figures showing the mouthly ranges of temperature are 


taken from Jenyns{, and are calculated for 17 years at Swaffham 


Bulbeck :— 


* British Rainfall. + Bartholomew, 19038, p, 922, 
t Jenyns, 1858, pp. 381 et seg. & p. 19, 
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| Mean daily max. ree min, at night. Mean range. 
——— —___|—____ sect en a 
AEMENAY 5 5 50006 : 40°8° F. | 32:7 / 51:84° to 19:58° 
February ...... 43°: 33°1 53°58 ,, 22-81 
Martel’ sorcacnaree | 48-2 35 58 » 20°6 
PND ANY pegpdo1s Co & 53°7 37'8 vie) a ere 
| MENS Goodencoo: 62'°5 43:9 74 3 OSTA 
I Sunscreen cee 68 50°9 782 41-66 
Salyer ee | 708 53-2 80-61 ,, 42:79 
August .....,..| 7 55°2 | 79°47 ,, 43°13 
September ...... | 65:2 49°5 | 74°63 ,, 36°35 
| October ........ | 562 43-9 | 66-08 ,, 31-42 
November ...... | 48 37°4 67-92, -,, 26°79 
December ...... | 435 35-1 544, 24:93 | 


| 
\ 


Wind.—The prevailing wind during the summer months, June to 
September, is W. to S.W., less often S. or N.W. Easterly winds are 
prevalent during the early summer, April and May. 


Solu. 


As mentioned previously, the soil consists of Boulder Clay, which in this 
wood ean be divided into two sharply marked areas. The first, which is 
much the larger of the two, consists of a heavy stiff caleareous clay or marl, 
which is bluish or grey in colour, This soil is very fine-grained, with few 
stones at the surface but irregular bands of flints below. The surface 
soil here extending to about 1 inch in depth is dark-coloured owing to the 
presence of humus ; below this for a depth of 18-20 ins. the soil is a very 
homogeneous clay, brown to yellowish in colour, with oceasional flints. 
From about 22 inches onwards chalk» becomes freely mixed with the clay in 
small or larger nodules. The whole soil here is of a much lighter orey 
colour. Hven at depths of about 4 ft. the soil remains similar in character ; 
beyond this depth * probably no roots even of trees would extend in a soil 
so well supplied with water, and, indeed, in this soil, except for the trees, few 
if any roots penetrate more than about 7 inches. 

The other type of soil occupies a smaller area in the wood mainly on its 
western side. The soil here is a loam, much lighter and more friable than 
the former type. It consists of a mixture of coarse sand and clay. There 
is an inch on the surface with a large amount of humus; below this the 
soil is darkish in colour toa depth of about 6 inches. Beyond this depth the 


* Schlich, 1904, p. 36, 
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soil is a bright yellow or brown colour and continues so with little alteration 
to considerable depths. This soil contains many more stones all through 
it than does the clay ; these are chiefly flints. Roots here also penetrate 
to a considerable depth, the shrubs’ roots extending to more than 25 inches. 

In the paper these two soils will be referred to as the calcareous clay or 
marl and the loam respectively. They are usually sharply marked off from 
one another with only a comparatively narrow band of intermediate soil. 

Some diggings were made on the clay side of this region. Here there 
were about 5 inches of fairly uniform soil coloured dark with humus. This 
soil is a mixture of clay and coarse sand ; up to about 18 inches the amount 
of sand is much less and the soil more yellowish in colour. Beyond about 
18 inches chalk begins to appear, and the soil below this is the same as the 
deeper layers of the calcareous clay. 

In general appearance these two soils are quite distinct ; in winter the 
ealeareous clay becomes very wet and muddy, with water collecting in 
hollows, while in summer exposed parts become very dry and crack freely on 
the surface. The loam never gets so wet on the surface and does not crack 
and harden in dry weather to the same extent. 

Some mechanical analyses of these soils have been undertaken. The two 
soils show certain distinct differences in the relative proportions of the fine 
and coarser grained materials. In the separation by subsidence the marl 
soils showed 30-40 per cent. of the very fine-grained materials or “ clay,” 
while the loam gave 20-25 per cent. The latter also showed a greater 
proportion of the sandy materials. The calcareous clay agrees fairly well 
with the soil from the London Clay mentioned by Hall *, as regards 
mechanical composition. Foreman t gives analyses of arable soils from the 
Cambridgeshire Boulder Clay which correspond with those in the wood :— 


Boulder Clay Boulder Clay 
over Gault. over Greensand, 
Se 2°00 18 
HinerS faves cn .iviics nin» 0°38 0°67 
COA REGL SAIL. 4 pvr corkai'es 10°67 14°79 
Fine "ine SEE 14°95 18°55 
Pe DAMUl ty scutes parie ak oat’ 11°85 L637 
Ss Bll bonis thay cake gexec Laos oe 
We TONE tna nates eandees 26°95 22°28 
lintinete: eeeeeeees Beer Ee: ieee OD 3°24 
Loss on ignition......... he! 7°73 
eth (CO) a teak anys adie eee er Onl: 0:58 


\ 


In regard to chemical analysis, the chief point I have investigated is the 
percentage of lime, CaUQs. 
* Hall, 1908, p. 56. + Foreman, 1907, p. 168. 
LINN, JOURN.— BOTANY, VOL, XL. 2B 
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The following complete analysis is again from Foreman * :— 


Over Gault. Over Greensand. 
WMH THEE oe nonce aancoee 3°66 ie! 
Organic-matter ......... 9°69 Tor ies: 
Insol. siliceous matter... 63°87 73°62 
lito (CAO Feces aa3 O78 
Magnesia (MgO) ...... 0-285 0°28 
Phosphoric Acid (P,O;) — 0°14 0113 
Potash (Ng) neby amet 0-948 O°785 


The first of these, that over Gault, corresponds to the calcareous clay in 
the wood, while the second shows. some resemblance to the loam. The 
similarity of the loam to this soil both in mechanical and chemical analyses is 
further reason for associating it with Greensand. The two types of soil in 
the wood gave considerable differences as regards the percentage of carbonate 
of lime. This was estimated by the amount of CO, evolved in treatment with 
hydrochloric acid. Various methods were used, but that of Amos + was 
found most satisfactory. As the amount of organic material was com- 
paratively so small it was not considered necessary to undertake any special 
methods to counteract the effect of CO, given off from that source t. The 
loam soils gave little or no effervescence on the application of acid, while the 
eluys showed considerable differences in this respect. Some of them gave 
a vigorous effervescence, while others showed a just visible amount or none. 

The percentage of lime, calculated on the dry weight of the soil dried at 
100° C., in the marl jranged. from 7 to 1:5 per cent. ; more than half the 
samples gave 3 to 4 per cent.; while the loam soils ranged from 1:5 to 
practically none at all, giving an average of 0°8 per cent. 

Foreman * gives 1 per cent. as the average lime-content of the Cambridge- 
shire Boulder Clays for agricultural soils. However, one of his examples, 
from a clay above Gault, gave 5:71 per cent. for the first seven inches. The 
higher average percentage for the clay in the wood would seem to be due to 
the lessening in the amount of leaching out. that takes place there as 
compared with an agricultural soil. 

The water in the caleareous clay soil is neutral to test-paper, that of the 
loam is also neutral or with a slight tendency to acidity locally. 

The humus-content of these soils has also been studied as being a factor 
with a distinct influence on the vegetation. The amount of humus present 
was obtained by heating to a red heat for a prolonged period a dried 
sample of soil which was as free as possible from portions of roots and 
other extraneous matters that would vitiate the results. The samples 
were taken from the layers of soil about the roots of the principal 
species of the ground flora. The heating was continued till a constant 


* Foreman, 1907, pp. 167<169, + Amos, 1905, t Marr, 1909, 
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weight was obtained. The calcareous clay soils treated in this way show a 
percentage of organic matter varying from 15:9 to 6°9, giving an average 
over a large number of samples of 10°97 per cent. The figures for the loam 
are rather lower—averaging 8°34, the maximum being 9°75 per cent. These 
averages correspond very closely with those quoted from Foreman above. 

These figures were obtained from soil samples taken below the surface, 
allowance being made for the decomposition of carbonates: the raw humus 
that accumulates on the surface to the thickness of half an inch was not 
taken into account ; otherwise the figures for the loam would be much 
higher, about 14 per cent. 

The point in connection with the soil that so far has been most studied is 
the water-content, a point of extreme importance with regard to the 
vegetation * +. Samples of soil for this purpose have been taken at 
intervals throughout the year ; so far as was possible all samples were taken 
from those layers of soil in which the roots of the principal species spread. 
The usual method employed by agriculturists of taking samples of 7 or 
9 inches ¢ depth does not give an adequate idea of the soil used by definite plants. 

The method employed to obtain the water-content was to heat the sample 
of soil in an oven at 100° C. till a constant weight was obtained. The 
sample on collection was placed in an air-tight tin and brought in and 
weighed in the laboratory as soon as possible after collection, and in all 
cases on the same day, to render the error by loss of water in transit as 
little as possible. 

Samples of soil dried by simply leaving them exposed at the temperature 
of an ordinary room, protected from dust, &c., take a very long time to dry, 
and, even when apparently so, always contain an appreciable quantity of 
water, varying with the atmospheric conditions. For this reason the oven 
method of drying was found more satisfactory as well as being very much 
quicker. i : 

The percentages of water are in all cases calculated on the dry weight ot 
the soil, and not, as often is the case, on the weight as collected. 

In connection with the water-content of soil, a feature that has been 
emphasised as of the greatest importance, especially in comparing different 
soils, is the water-holding capacity of the soil§ ||. This was measured 
by the method suggested by Livingston | : the dry soil was placed in a 
vessel with a porous base and saturated. with water, and then allowed to 
drain till water just ceased to come away in drops ; the amount of water then 
present gives the water-holding capacity. The calcareous clay has a water- 
holding capacity of about 46 per cent., while that of the loam is about 43. 
This is a factor which is of special importance in cases where the water-table 


* Warming, 1909, p. 47. + Clements, 1905, p. 26. } Hall, 1908, p. 48. 
§ Schimper, 1903, p. 84. || Livingston, 1910, p, 245, 
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is very deep down, as in the desert soils studied by Livingston * f, but in 
these soils the water-table in winter rises almost or quite to the surface, when 
the soil becomes supersaturated with water. Indeed, in parts of the 
caleareous clay the water-table is only about 3-6 inches below the surface 
at the beginning of the growing season, unless the conditions have been very 
dry. In summer the water-holding capacity becomes of much greater 
importance as the water-table sinks lower and lower, and, indeed, in some 
of the more sandy parts of the loam, where it is only about 36 per cent., the 
soil near the surface may get very dry. 

As a whole the calcareous clay soil shows a higher water-content than 
those of the loam, the difference being especially pronounced in summer. 
The average content for the year for the marl is 39°8 per cent., and for the 
loam 18:2. These annual average contents, however, do not give much 
idea of the conditions under which the plants grow, the essential points 
being the water present at the critical period, or period of most rapid 
growth *. The details, however, will be considered later in relation to the 
conditions they affect. 

With regard to the ratio of water-content to humus, that for the calcareous 
clay works out at 36 and for the loam 2°9. These figures are higher than 
might have been expected, owing to the poorness of these calcareous soils in 
humus f. 

Experiments have been carried out to try and obtain the amount of 
available water or chresard §. The method advocated by Clements is 
extremely difficult in practice, especially in removing a block of earth round 
the roots of the plant without either damaging the roots or considerably 
upsetting the plant. Experiments, however, were carried out with Mercurialis 
perennis with the result :— 


Holard § ... 38°4 per cent. 
Hehard §... 1 
Chresard... 2 


Average figures as result 


” ” ° 
J of several experiments, 


” ” 


These agree fairly closely with the figures for a clay soil obtained by 
Hedgecock ||, who used saturated soil as a holard and mesophytie species. 
His figures are for clay :— 


HIOIGEG exe. seeteccteceemt . 47:4 per cent. 
Mehard |g sueias Rane aes i> (oO oanes 
Chresard ....... unite OO en eeeeeS 


* Livingston, 1910, p. 252. + Livingston, 1906, p. 16. t Cf. Moss, 1907, p. 52, 
§ Clements, 1905, p, 32. || Hedgecock, 1902, 
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Experiments with other species gave very unsatisfactory results, so that 
these figures will not be taken into account, and the water-content figures are 
to be taken as referring to the holard in all cases. But it may be noted here 
that this never fell so low as the amount of the echard observed, and 
consequently here the plants never get into a state of extreme drought. 

Another feature of the soil that has been studied to some extent is the 
temperature. 

The temperatures were taken with ordinary mercurial thermometers, 
those of the soils being taken as far as possible for the layers in which the 
roots of the principal species occur. 

In the early parts of the year the soil temperature was considerably below 
that of the air, but from about March onwards the soil showed a steady rise 
in temperature with only minor fluctuations. This rise is independent of 
temporary fluctuations of the air temperature, so much so that the soil may 
at times be warmer than the air: e. g., on May 23rd, 1910, during a sudden 
cooling of the air the temperature just clear of the ground vegetation fell to 
10°5° C., while the temperature of the marl in parts where it is fairly dry 
stood at 11°5° C. This drop for the air, however, was only temporary, and 
later it got well above the soil again. 

The temperature of the two soils varies somewhat: the marl being darker 
in colour would be expected to absorb more heat ; and this occurs in the 
early part of the year when the two are both equally wet, but later in 
the year the low water-content causes the loam to get considerably warmer 
than the mass of the calcareous clay—though dry parts of this approach the 
temperatures of the loam very closely. 

The average temperature of the soil in the wood seems _ practically 
independent of different degrees of shading that occur, though the more 
open parts show greater fluctuations and on the whole warm up more slowly 
in spring. 

As is well known the temperature of the surface of the soil is higher 
than that of the soil or the air ; it fluctuates in general with the changes of 
the air, but the variations are not quite so great asa rule. This warming up 
of the surface layer is a feature of considerable importance in connection with 
the sprouting of herbs in the spring, which have their roots and aerial organs 
at very different temperatures. This might be expected to cause considerable 
disturbance to the plant were it not for the increased relative humidity at 
the surface which reduces transpiration *. 

The other factors, light and evaporation, will be discussed later along with 
the details of the societies of the ground vegetation. 


* Cf. MacDougal, 1903, 
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VEGETATION. 

The natural and semi-natural woodlands of England have recently been 
classified and a scheme drawn up showing their relationships to one another *. 
In general the woodlands fall into two main series—an Oak and Birch series, 
and an Ash and Beech series. The former are developed on siliceous soils, 
and the latter on calcareous ones. Hach series is further subdivided. 
Leaving out of consideration those types of wood which oceur in up‘and 
regions only and those on peaty or acid soils, the divisions are * :— 


Oak and Birch Series. 


(1) Quercus Robur Woods on deep damp clays and loams. 
(La) Oak-Hazel Copse, a subtype formed by coppicing. 
(2) Oak Woods (Quercus Robur and Q. sessiliflora) on deep sands in 
lowlands. 
(3) Quercus sessiliflora Woods on shaliow siliceous soils. 


Ash and Beech Series. 


(1) Ash Woods on limestones with shallow calcareous soils. 
(2) Ash-Oak Woods on damp matrls. 
(2a) (Ash) Oak-Hazel Copse, a subtype due to coppicing with 
removal of standard Ash. 


(3) Beech Woods on chalk. 


If Gamlingay Wood is looked on in the light of the above classification it 
will be shown that that part of it which is on the calcareous clay or marl 
belongs to the second division of the Ash and Beech series, namely, an Ash- 
Oak wood. That part on the non-caleareous loam belongs to the first 
division of the Oak and Birch series, a Quercus Robur wood. The present 
appearance of the Ash-Oak wood as a wood with Oaks as the dominant 
standard tree is due to the system of forest cultivation so extensively 
followed in Southern England. The wood is periodically coppiced and every- 
thing almost but the oaks cut down; as a result of this, practically all the 
Ash, which is really quite abundant, at the present day is in the form of shrubs 
growing from coppiced stools. Thus it belongs to the subtype of the Ash- 
Oak Wood, the (Ash) Oak-Hazel Copse. Moreover, as will be shown, the 
ground flora and many of the shrubs are in support of the view that this 
wood belongs to the Beech and Ash series +. Ash-Oak woods have been 
described by Moss{ in Somerset on calcareous clays, under the name of 
Oak=Hazel Woods, Moss points out the close resemblance of these woods 
to the Ash Wood type. The soil conditions of these Somerset Oak-Hazel 


* Moss, Rankin, and Tansley, 1910, p. 146. + Moss, 1907, p. 51. 
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Woods are almost identical with those in this wood ; they are developed on 
wet heavy calcareous clays which are poor in humus and phosphoric acid, 

That part of the wood which occupies the loam area is of quite a distinet 
type. None of the calcicole or Ash Wood type species occur here. The wood 
belongs to the Ouk series mentioned above, and to that part of it on deep 
soils ; this part of the wood is what is known as a Quercus Robur wood, and 
is of the same kind as those occurring on the non-calcareous clays and loams 
belonging to the Weald Clay and to non-calcareous clays and loams generally 
in this country. 

Thus Gamlingay Wood really consists of two distinct and separate plant 
associations developed close together. 
Gamlingay Wood is situated on the extreme western border of the western 
area occupied by the Oxlip, Primula elatior, as defined by Miller Christy *. 
Primula elatior is confined to the Ash- Oak association, and is quite absent 
from the Oak wood on the loam—and this agrees with the general distribution 


of the Oxlip in East Anglia. 


Trees.—The wood is of the type known to foresters as “ Coppice with 
Standards” f. The trees, as in so many of the woods of this country, are 
small-sized and not of any great age; they stand at considerable distances 
apart and rarely form a closed canopy over the lower layers of vegetation. 
The cutting period for the standards, in this particular wood, is quite 
irregular ; they are cut at intervals according to the size of the trees and the 
demand. The trees reproduce themselves naturally, and no records of 
planting occur so far as I have been able to ascertain. 

The dominant tree all over the wood is Quercus Robur (= Q. pedunculata t), 
which occurs equally on the two types of soil. Q. sessiliflora is quite absent 
from the wood and does not oceur on the clay or the loam, although it is 
abundant in a wood 3 miles distant on the Lower Greensand. Populus 
tremula, Aspen, is very abundant in parts of the wood, especially the wetter 
parts. The trees belong to the variety villosa, Lange. In parts the Aspen 
does not seem to flourish ; after reaching a certain size the trees become 
“ stag-headed ” and die off. Suckers are produced freely in the loam region 
and to a less extent on the clay. A few seedlings were noticed. 

Frawvinus eaxcelsior, Ash. As mentioned above, this is not common now as a 
standard tree. The few full-grown trees are situated near the edges of the 
wood. Most of the ash standards that oceur in the wood proper are small 
trees that have grown up from coppiced stools by one shoot getting ahead 
and not having been cut. ravinus occurs in small quantity on the loam. 

Ulnus §, Elm. Elms occur in some quantity in parts of the wood usually 


* M. Christy, 1897 (map). + Schlich, 1904, p. 99. 
t Moss, 1910 a, p. 6, § Ley, 1910, p. 65. 
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in groups and not as scattered trees. Three forms occur in the wood : 
the Dutch Elm, U. hollandica, Mill., which is confined to the edges ; 
another species of Elm, which appears to be U. sativa, Mill., is much more 
numerous, it produces suckers freely. Ulmus glabra also occurs. * 

Betula, Birch, with the exception of a solitary (single) tree, is confined to 
the loam area, where it is fairly abundant. Both forms of the tree occur, 
much the commoner being B. tomentosa ; the other, B. alba (=B. verrucosa), 
is represented by a few individuals only. 

Pyrus torminalis, Service Tree. About five or six trees of this species 
oceur in the wood, all on the clay ; this is the only locality in the county. 
Some of the trees are remarkably fine examples; the largest has a circumference 
of 5 ft. 6 ins. at a height of 4 ft. from the ground. This tree was at one 
time marked for felling, but the owners refused to allow it to be cut down. 
P. torminalis is mentioned by West t as being probably extinct from the 
county. 

Pyrus.Malus, Crab-Apple. <A single large example of this occurs in the 
wood. The apple is more abundant in some of the cther Ash-Oak woods in 
the county. 

Acer campestre, Maple. Several small trees of this species occur scattered 
through the Ash-Oak part of the wood. Shade-bearing trees, such as 
Sycamore, Beech, &e., are quite absent, and the wood is entirely free from 
planted conifers. 


Shrubs.—All over the clay part of the wood there is a thick layer of 
coppiced shrubs. On the loam area shrubs are much less abundant, and in 
parts almost absent. The shrubs are cut in definite areas, one each year, the 
rotation being about 18 years. The length of rotation for coppice shrubs 
varies in different parts of the country ; thus the average rotation in Kent is 
10-15 years, while in Somerset f it is 10-12 years, 

Corylus Aveliana, Hazel, is the dominant shrub all over the wood, either 
pure or mixed with Ash or other species. Hazel occurs sparingly on the loam. 

Fraxinus excelsior is also extremely abundant and in large parts shares 
dominance with Corylus, or locally on small areas it may occur pure. Many 
of the ash shrubs are growing from extremely large stumps, which seem a 
further indication of the former greater importance of the species. 

Acer campestre is also abundant, but not nearly so much so as the two 
former. Both the type form and the variety leicarpon occur in the wood. 

Ulmus sativa. A small patch of shrubs of this occurs in one part, quite 
remote from the standard elms. This form has very small leaves and very 
large cork-wings to the stem. 


* For the identification of these Elms Iam indebted to Dr, C. E. Moss. 
+ West, 1898, p. 247, { Moss, 1907, p. 52, 
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Salix cinerea, the Grey Sallow, occurs in some of the wet parts but is 
nowhere abundant. Salix Caprea, Sallow, also ocenrs but is rare. 

Crategus, Hawthorn, occurs scattered through the wood— both C. monoyyna 
and C. oxyacantha occur here, the former being more common. 

Prunus spinosa, Blackthorn, and P. insititia, both occur but chiefly at the 
edge, where in parts they form a hedge. P. spinosa var. macrocarpa occurs 
sparingly. 

P. Cerasus, Cherry, is rare but does oceur. It is another plant mentioned 
by West * as probably extinct. 

Other shrubs are Cornus sanguinea, Dogwood, and Euonymus europwa, 
Spindle-tree, both of which occur in considerable quantity as under-shrubs. 
Pyrus Malus, Apple, oceurs in small quantity as a shrub, 

Viburnum Lantana, Wayfaring Tree, V. Opulus, Guelder Rose, and 
Ligustrum vulgare, Privet, are locally abundant, especially the last named. 
Sambucus nigra, Elder, is rare. Rubus spp. (especially R. cvsius) and Rosa 
spp- (especially 2. arvensis) occur in considerable quantity locally ; they will 
be considered along with the ground flora. 

Rubus Ideus. A few bushes occur in the wood. White Wood, Gamlingay, 
on Greensand, was previously the only record of this plant in West 
Cambridgeshire f. It has recently been noticed in another Ash-Oak wood in 
S.E. Cambridgeshire, on the Boulder Clay. 

A ‘ pseudo-shrub” growth of Ulmus and to a less extent of Populus 
tremula is produced in parts after the cutting of the shrub layer by extensive 
suckering. 

The principal shrubs—Hazel and Ash—appear to be in a quite natural 
condition, except for the periodic cutting. There is no direct evidence of the 
planting of shrubs or trees, and none occur that can be considered as alien to 
the habitat. The distances between the shrubs show no more regularity than 
would be expected in such a dense growth. On the other hand, in one or two 
small isolated areas in the wood the Ash and /azel shrubs are arranged in 
roughly alternating rows, with sufficient regularity in the limited area to 
suggest the work of man. Over much the greater part of the wood there is 
no evidence of this sort. Assuming that at some time //azel and Ash have 
been planted, they would seem to have been put in to replace others of the 
same species. 

Climbers are not abundant. Lonicera Periclymenum is the most. so, 
especially on the loam, though not confined to that part. 

Hedera Helix occurs near the edges, climbing some of the trees, but does 
not creep over the ground. 

Other climbers are Zamus communis and Bryonia dioica ; the last named 
is confined to the edges. Both are confined to the clay. 


* West, 1898, p. 247. + Babington, 1860, p. 75. 
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Tur GRouND Fora. 


The floras on the two types of soil are so markedly different that they will 
be considered separately. 


Ground Flora of the Calcareous Clay. 


The ground flora of this part can be divided into three more or less sharply 
defined societies * depending on various factors. These three societies are 
dominated respectively by Spirwa Ulmaria, by Spirwa Ulmaria and Deschampsia 
cespitosa, and by Mercurialis perennis. Subdivisions and intermediate societies 
occur, but are of secondary importance. The main factors determining the 
boundaries of these sccieties are soil-moisture and light, but, except perhaps 
in the case of the Mercurialis perennis Society, which is drier at all times, 
neither factor is sufficient by itself to cause the differentiation. 

Light—The amount of light admitted by the shrubs in different stages of 
their growth is extremely varied and has a very marked effect on the 
vegetation. This, however, is probably not all due to the effect of light 
alone ; in all places where the light is reduced shelter occurs, and the amount 
of this is roughly proportional to the reduction of the light. This shelter 
causes a reduced rate of evaporation and consequently of transpiration due 
to the stillness of the air and increased relative humidity. This fact, which 
cannot well be separated! from the light, certainly has considerable effect ; 
but at present it is impossible to say how much of the observed eftect is due 
to either factor singly. 

Estimations of the light ft ~ were made by means of a photographic 
actinometer with sensitive paper. This method seems the most convenient 
for general use, but has the drawback that it measures mainly the actinic 
rays, while those used most by plants are towards the other end of the 
spectrum, and it gives a momentary measure not a light-sum. No other 
method, however, seemed practicable at the time. A standard test for the 
sensitive paper was arbitrarily fixed and the times of reaching this both in 
the open and in different parts of the wood were noted. No records of the 
absolute light-intensity t § were made ; the figures given are relative light- 
intensities in terms of the intensity of the light in the open at the time. 

Great differences occur in the amount of light penetrating into the wood, 
both according to the season and more especially with regard to the growth 
of the shrub layer. The light penetrating the trees varies according to the 
species and to their density. Oak and Aspen cut off comparatively little, 
the relative intensity among them being about 0-4. to 0°3 ; while with shady 
trees, such as Acer campestre, the amount is reduced to 0°3 to 0°2.. The trees 


* Clements, 1905, p. 296. + Wiesner, 1907 ; also Blackman, 1907, p. 273. 
{ Woodhead, 1906, p. 337, § Clements, 1905, p. 56, 
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in the wood, however, never form a close canopy but are more or less widely 
separated. The areas between appear to the eye to have the full intensity 
of light, but measurements revealed the fact that the intensity was only 
about 0°8 to 0°75, owing to the cutting off of some of the diffuse light. And in 
parts where there are no shrubs and no cover from trees the effect. is still 
more noticed, the intensity just above the ground flora being only about 0°6. 

The shrubs being cut periodically have a varied effect in cutting off light 
from the ground flora. They take about 6 to 8 years to form a close canopy, 
and during this period a certain amount of direct sunlight can penetrate to 
the ground flora, though the intermediate parts have much reduced light- 
intensity, about 0°06. At about 9 to 11 years the average light-intensity 
above the ground flora is about 0:07 to 0-03, while when the shrubs are full- 
grown little or no direct sunlight can penetrate and the diffuse light is very 
much cut off; the intensity here is as little as 0-01 and may descend still 
lower. All intermediate intensities occur in different parts. 

These figures are all based on estimations made during the summer, when 
the full foliage is developed. Earlier in the year in the prevernal and vernal 
aspect * the relative amount of light penetrating is much greater. 

The variations of the ground flora with the intensities of the light will be 
discussed later, but some special cases may be mentioned here. In general, 
when the light-intensity is very much reduced, the plants do not flower ; or 
if they do, in much less quantity and later in the season. For example, 
Spirea Ulmaria in sub-open conditions commences flowering about the end 
of June; but under deep shade it produces much fewer flowers, which do 
not open till the latter half of July. Some species are very intolerant of 
reduced light, notably the larger Graminee. ‘Two other plants occurring in 
the wood may be mentioned here as rather extreme cases of intolerance—— 
Hyperium hirsutum and Campanula Trachelium. Both are abundant in light 
parts, but the former does not flourish when the light is less than 0-2 and hardly 
flowers at all with less than 0°3. Campanula Trachelivm will stand greater 
shading, but it never occurs in less than 0°08. 


Evaporation—As mentioned above, the effects of this factor are closely 
united with those of light ; the factors producing a reduction of the one causes 
at the same time a reduction of the other. 

Experiments have been carried out to measure the rate of evaporation in 
different parts of the wood. The instruments used for this purpose were of 
the same pattern as those employed by Professor Yapp in his experiments on 
Wicken Fen ¢. I desire to take this opportunity of expressing my thanks to 
him for his kindness and trouble in getting the evaporimeters made for me, 
and also for his valuable advice as to methods of experimentation. 


* Clements, 1905, p, 315. + Yapp, 1909, p. 286. 
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To obtain a record of the variations of evaporation throughout the growing 
season a permanent set of instruments was set up near the centre of the 
wood. The shrubs in this part were not quite half-grown, being about 8 {t. 
high, and just about to form a closed canopy. The ground flora was mainly 
Spirwa Ulmaria. A vertical series of evaporimeters*was arranged, the top 
one, E,, being just clear of the shrub layer; the second, H,, was put at the 
level of the densest shrub foliage; while the third, E;, was at the summit 
level of the ground flora. It was not found practicable at first to have a 
permanent instrument on the ground, owing to the herbage getting trampled 
down all round, and artificial conditions so produced. A fourth permanent 
instrument, E,, was placed in another part, just clear of the ground flora ; 
here the wood was fairly open, there being no shrubs or trees within several 
yards. ; 

For the season these instruments gave the following results for evaporations 
for intervals of a week, measured in cubic centimetres :— 


Week ending E,. | 1 K,- K,. 
Peprainpescy eae | s / % By 123 * + 
lip Mates Debrecen aeevea es 54. | 
Miata Wer ae ses ners ; 88 | 98 78 
JAY dB, Gi ae pe yciaeae 42 45 

PAPE R20 Bere, GAtecan saat 86 | 60 

RADE oa (teres. dete al 147 | 122 | 126 145 
Mey Arete ie | 141 112 115 124 
Naty <1] son Seto 104 129 124. 145 
Wa MIS Goce eRe 182 | 149 142 176 
Mave Zin aeeteeme able KC 147 140 166 
Giiacre Wie tes ica | 125 108 107 134 
SAC Tant iets PRA 141 | 91 | 93 123 
Jumeyl bee peeereren ce 114 66 72 91 
June 2D /se eee ete es | 167 | hs 13 159 
ALT el GRO Nain seme li ged oak 89 62 | 


These figures show a maximum of evaporation for a week occurring about 
the middle of May ; this is before the full foliage of the summer is formed, 
and although the top instrument, E,, may later reach figures almost as vreat, 
the others never do. 

In this wood the rate of evaporation does not rise evenly with the height 
above the ground, as might have been expected t. Thus, E, frequently gives 
smaller rates of evaporation than Hs, owing to the fact that the stratification 
of the vegetation is uneven ; and E; comes between two layers, and, con- 
sequently, is rather more exposed than E,, which is in the midst of the second 


* Corrected readings after calibration on methods suggested by Yapp, 1909, p. 311. 
+ Fractions are here omitted, { Cf. Yapp, 1909, p. 291. 
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layer. The reason for H, rising above EB, for the week ending June 1 is that 
the instruments were exposed then to driving rain, and E,, being more 
exposed, collected more on the evaporating surface ; the figures in this case 
probably do not represent the total evaporation possible. 

In the later parts of the year an instrument was placed on the ground near 
the permanent station, This gave very much smaller readings than any of 
the others, though its rates follow the same general curve. 

The total evaporation during the growing season works out in the following 
proportion, E, being taken as a standard :— 


HK, : BE, : Bz : Ey = 100: 75°6 : 80°4 : 93°5, 


Evaporation experiments have also been carried out in other parts of the 
wood to obtain the rates under different conditions. The effect of the closed 
canopy of shrubs is very marked; for a period of 6 days the results of 
evaporation in deep shade, and before the closing of the canopy, were :—- 


A. Dp: 
Open Shrubs. Closed Canopy. 
Above ground flora ...... 62 36°5 
A Te be a re LS 13°35 


The small difference on the ground is due to the fact that the absence of 
cover is partially counterbalanced by the much denser growth of the ground 
herbs. The direct effect of the shrubs is shown in the other readings, where 
the value under the closed canopy is reduced to nearly a half, 

The variations of these two sets for short periods are also interesting. 
The curves for the instruments in deep shade, for intervals of two hours, are 
practically parallel, whereas in the other pair the raised one shows sharp 
changes with changes of the climatic conditions, while that on the ground 
changes much more gradually. A noticeable feature of difference in these 
two sets is the rate at night. This falls very low upon the ground. 

This drop, however, in both instruments is greater in those in the open 
position, so much so that these give a lower value at night. ‘The amounts for 
the night August 13-14, 1909, for a period of 16 hours, were :-— 


A. B. 
Open. Shade, 
Hiaisedest tacos 2.5% 5 2 20 
. Quivround. Aa... 2cL 2'4 


In general, the curve of evaporation on the ground follows the same usual 
trend as that at higher levels, but does not show the small temporary 
changes to nearly the same extent, Eyaporation follows the changes in 
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relative humidity very closely, though the changes in evaporation are often 
much greater for a small humidity change than would be expected; the 
maxima and minima often slightly lag behind those of the relative humidity. 

Apart from the changes mentioned above, due to the shrub-growth, the 
rates of evaporation are different in the different societies. The ground rate 
is greatest in the Mercurialis Society and least in the Spirwa-Ulmaria Society 
The Spirwa-Deschampsia Society has a rather higher rate than the Spiraea 
Society, but less than the Mercurialis Society. Figures for these societies 
obtained in positions of practically equal shrub-growth, work out in the 
proportion of :— 


Mercurialis Soc. : Spirwa-Deschampsia Soc. : Spirwa Soe. 
=U : 87 oa 84°5 


This difference is due, at any rate partially, to the much less dense and 
deep character of the ground vegetation in the Mercurialis Society. In the 
early part of the year the difference is much less, and owing to the persistent 
tufts that of the Spirwa-Deschampsia Society may be least. 

With regard to the absolute rates of evaporation a direct comparison 
cannot be made with the figures of Yapp* or Livingston +, as none of my 
instruments was free from the shelter of the trees. It was not found practicable 
to raise an instrument above the tree level. However, some idea of this 
protection can be obtained by comparing the evaporation rates of E,, which 
had only the protection of the trees, with Yapp’s instrument, which was 
free from the vegetation. Thus the average rate for 24 hours of E, was: 
during, May, 22°7 c.c.; June, 22°9¢.c.; August, 20-4 c.c.; or, in linear 
evaporation: May, 0°110 em. (0:043 ins.) ; June, 0-111 em. (0°044 ins.) ; August 
0:099 cm. (0°039 ins.).. Yapp’s A*, which was clear of vegetation, during 
August 1908 gave an average of 53:2 ¢.c. for 24 hours. The relative 
evaporation would be: A: E, = 100: 42°6 : 43°04 : 32°7 for May, June, 
and August respectively. This would show a protective action of the trees of 
60 per cent. of the evaporation, and as the relative humidity is- probably 
greater in the Fen than here the actual reduction may be still greater, ; 

The readings for ground evaporation may be compared with those given by 
Transeau { for forest associations in Michigan. Considerable similarity 
apparently exists. Transeau’s Station 6, a deciduous forest with a decided 
shrub-layer, gave a daily average of 8°48 ¢.c., while 7 ¢.c. was obtained in 
this wood in an open part of the ground flora ; Transeau’s “ Swamp Forest ” 
gave 2°28 c.c., as compared with 2°58 c.c. for the Spirea-Deschampsia Society. 
The figures for the Sprrwa Society under deep shade, 1:75 c.c., are smaller 
than any given by Transeau for forests. However, as Transeau does not 


* Yapp, 1909, p. 295, + Livingston, 1906, p. 29. { Transeau, 1908, p. 224, 
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mention whether his figures are corrected, or simply the total evaporimeter 
loss, which would be about 1:5 times as great *, this comparison cannot be 
pushed too far. Yapp’s C (on the ground) averaged 5°85 ¢.c. per day during 
August, 1908, whichis considerably more than the rate in the wood when the 
ground vegetation is at all dense. 

The greatest amount of evaporation recorded in the wood for a period of 
24 hours was 32°06 c.c., or in linear evaporation 0°156 em. (0°06 in.), given 
by E, on May 10-11, 1910, under conditions suitable to high evaporation ; 
sunshine, with a moderate wind and rather low relative humidity, 55-59. 

The greatest reading for 1 hour took place from Ey on April 27, 1910, when 
6°26 ¢.e. (0°3 em., 0°01 in.) was evaporated between 12 noon and 1 o’clock p.m. 
This was before the appearance of the leaves, at a temperature of 16° C. and 
relative humidity 51. This relative humidity is extremely low for this part ; 
during the summer readings rarely fall below 55, and average over 60. 


Soil-moisture.—This is the other important factor influencing the distribu- 
tion of the plant societies. 

In general, when the evaporation rate at the surface is low and the humidity 
high, the soil during a period of drought loses more water than with quick 
evaporation, and dries evenly to considerable depths +. On the other hand, 
where the evaporation is very rapid an air-dry layer is formed on the surface, 
corresponding to the “dust mulch” of agriculturists t§. This dry layer 
prevents loss of water to the same extent in the deeper layers +t. This may 
partly explain the reasons for the drop in the.soil-moisture curves in the 
summer, when the precipitation is greater. As mentioned above ||, the increase 
in precipitation is to some extent counterbalanced by its being more concen- 
trated and by the much lower humidity. 

All the calcareous clay soils are very wet in winter, never falling much below 
40 per cent. The soil of the Mereuriahs perennis Society is always drier than 
the others. It falls steadily from a winter average of 44 per cent. till May, 
when it averages 27 per cent. A slight rise occurs in the end of May and the 
beginning of June, after which there isa steady falling to the average minimum, 
in July, of about 24 per cent.; locally it may get'much drier, falling to about 
18 per cent. The reason for the lower water-content of this part is mainly 
drainage. This society is developed in the 8.K. end of the wood, where the 
ground slopes off, and in raised parts elsewhere where ditches have been cut. 

The other two societies show more varied water-contents. The Spirwa 
Ulmaria Society has a marked rise in June to about 43 per cent., and this falls 
off to about 32 per cent., occasionally rising to as much as 50 per cent. in 


* Yapp, 1909, p. 295. + Livingston, 1906, p. 34. 
t Hall, 1908, p. 102. § Lyon & Fippin, 1909, p. 195, 


| Cf. under “ Rainfall.” 
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August. The minimum occurs in May—30 per cent. This soil dries very 
evenly to considerable depths; but, owing to its high water-holding capacity, 
never gets very dry. 

In general, the soil of the Spirwa-Deschampsia Society has very much the 
same water-content as the Spirwa Society ; it is usually slightly lower, but 
has a higher minimum—32 per cent.—and is more rapidly variable in summer. 

Another factor that seems to influence the variations in soil-moisture 
between the last two societies, as compared with the Aercurialis Society, is 
that in them there is often a layer of mosses on the surface, which is practically 
absent from the latter. 


Details of the Plant Societies. 


CALCAREOUS CLAY, 
I. Spirwa Ulmaria Society. 
Il. Spirea Ulmaria and Deschampsia cespitosa Society. 
Ill. Mercunalis perennis Society. 
IV. Fragaria vesca Society. 


Loam, 


I, Pteris aquilina and Holeus mollis Society. 
IL. Holcus mollis Society. 


PLANT SOCIETIES OF THE CALCAREOUS CLAY. 
I. Spirea Ulmaria Society. 
This society falls into two divisions, depending mainly on the amount of 
light. 
Spirwa Ulmaria Society. (a) SHape Form. 


Where the shrubs are nearing the, end of their rotation the ground flora 
is much less dense than where more light penetrates. In such sittations the 
ground flora is usually dominated by Spirewa Ulmaria, associated with several 
other plants, such as :— 


Primula clatter pavsnaduas os a* Carex sylvatica. cesews0ss ) 
PSUULGAIIS a tue A eas la Nepeta hederacea ......... la 
Anemone nemorosa......... o-a Angelica sylvestris ......... ) 
Scilla nonseripta............ lo 


* The following signs are ea to indicate the relative abundance :—d, dominant; 
s, subdominant; a, abundant; 0, occasional; r, rare; vr, very rare; 1, local; 
la, locally Bpandants slo; fecal but, eccasional 


OF A CAMBRIDGESHIRE WOODLAND. 359 


Also present in considerable quantity are :— 


Ranunculus Ficaria ......... 0 | ~ Stachys officinals ............ Oo 
Viola Riviniana ny ee ee, Ramet viridis occ cccesn cca 0) 
re | Orchis mascula ............... oO 
Fragaria vesea ............ oma | Habenaria virescens ......... 
Rubus cesius (small plants) o | EASLOTO OVOLO boi aun cendrecs 0 
Cnicus palustris ........... Al Pele WAlO Shs pists erm, 
Age PepLANs 0250... 5.00.5. 0) 
And locally small plants of :— 
Deschampsia cespitosa... r 
: Poa triviahts ccc. cccc.. 00s f 4 
. 
Mosses * are fairly abundant in this society, especially :— 
Thuidium tamariscinum t.. a Brachythecitum rutabulum 0) 
Hylocomium triquetrum ... a B. velutinum Sie ae 
flypnum cupressiforme ... a Mnium undulatum ...00....... i. 


(especially on trees). 


The average light-value here for the summer months is 0:03-0:01, or even 
less. Owing to this small intensity the Spirea does not flower except along 
the paths and in more open parts. In a few parts of this society the light is 
still further reduced, 0°01-0-005 ; here Spirwa is thinly seattered or absent 
locally. Anemone nemorosa, Primula elatior, and, locally, Scilla nonscripta 
form the principal covering. 

These are species in which the active period comes on early, before the full 
foliage is out on the trees and shrubs ; in this part in summer the ground may 
be almost bare, except for the Oxlip leaves and the yellow dying leaves of 
Anemone and Scilla with the mosses. 

The normal shade Spirwa Society has a high water-content for the soil. 
The annual mean is 47 per cent., with a range from 90-33 per cent. It very 
exceptionally rises above 60 per cent., except when the water-table rises above 
the surface ; the summer ayerage is about 40 per cent. The very shaded 
parts where Anemone nemorosa becomes prominent are rather drier, averaging 
35 per cent. in the summer. 

A quadrat { was laid down in a typical part of this society to show, among 
other things, the seasonal changes or aspects. In spring Spirea is not very 
important. The dominating plants are Primula elatior, Anemone, and Viola 
Riviniana with V. sylvestris. Later in the year the Spirea forms an almost pure 
covering, with Oxlip tufts at intervals. Mosses become dominant in winter. 


* Watson, 1909. + The nomenclature is that of Dixon & Jameson’s Handbook, ed. 2, 1904. 
t Clements, 1905, p. 162. 
LINN. JOURN.—BOTANY, VOL, XL. 2c 
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The roots of Spirwa occupy slightly deeper layers on the soil than those of 
Viola, Nepeta, &c., but about the same as those of the Oxlip ; with the former 
it forms a “complementary ” society *, both seasonably and edaphically, while 
with the latter the society is edaphically ‘ competitive ” *. 

In the greater part of this society the Ovlip is the only representative of 
the genus Primula, but in other parts P. vulyaris may be present in addition 
to, or to the exclusion of, P. elatior. This point is of interest in connection 
with what Miller Christy says of the distribution of the two forms :— 
“Notwithstanding the immense abundance of the Primrose all round the 
Oxlip area, I have never detected a single plant growing within that area 
except on or close to the margin” ft. In Gamlingay Wood the two species 
for the most part occupy separate areas, but with wide margins, comprising 
both species and numerous hybrids. But in several parts of the wood, of 
considerable extent, a mixture of the two species occurs {. Some of these 
are surrounded by areas of almost pure Oxlip, without a Primrose region 
being immediately at hand. On the other hand, the whole of Gamlingay 
Wood is on the extreme edge of the Oxlip area as defined by Christy fT, where 
a complication of distribution might be expected. 

In other Ash-Oak woods in the: district a similar mixing of the two species 
occurs in Eversden Wood; but in Hayley Wood and also in Kingston 
Wood Primula elatior occurs alone. On the other hand, in Borley Wood, 
on Boulder Clay above Chalk in South Cambridgeshire, Primula elatior is 
quite absent. 


Spirea Ulmaria Society. (b) OPEN Type §. 


Another Spirwa Society occurs in other parts of the wood, where the light 
is rather less reduced than in the type described. In this Viola, Anemone, 
and Ranunculus Ficaria are much less abundant. The “ prevernal aspect”? || 
is controlled by Primula elatior, often extremely abundant, Ajuga reptans, 
and Nepeta hederacea. later in the year Spirea Ulmaria forms an extremely 
dense growth, much more so than inthe Shade Society. It is often almost 
pure, but mixed with it is usually some Angelica sylvestris, Cnicus palustris, 
and Rumew viridis, the first-named being locally extremely abundant. This 
is hardly a separate society, but only a light variation of the former one. 
The water-content shows a slightly higher summer average, 43 per cent. 

In these Spirwa Societies there are local patches, not usually very large, in 
hollows, &e., where the water-content never falls below 40 per cent., and 


# Woodhead, 1906, Pp. 345, + M Christy, 1897, p. 192. 

{ Adamson, 1910. 

§ The term “open” is here used to express a less degree of shade, in opposition to the 
‘shade ” type of society. 

|| Clements, 1905, p. 321, 
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remains nearly saturated all through the year; the summer average is 50-55 
per cent. Here Spiraa is still the dominant form, but is associated with 
different species, such as :— 


Caree PIperia....cccscve ues s 
ePCUPAFOVINS 055 sits ges oon r 
ae a 


C. vulpina var. nemorosa . Yr 
EpePOROlG , os cdputeke est (a) 


Besides these Carices other abundant species are :— 


SUMCUS CH USUB oo. cainaseinss 0) Angelica sylvestris ......... ty) 
Se Se ee ae ) Lythrum Salicaria ......... o to la 
J. lamprocarpus ............ : according to light. 
Cnicus palustris. ............ ) Lychnis Flos-euculi ......... ) 


Juncus bufonius and Callitriche stagnalis occur in this part in open spots, 
such as paths, &e. Oxlips, in common with most of the smaller herbs, are 
here rare or absent, but Primula vulgaris may occur. 

Eurynchium prelongum is the principal moss in this part. 


Il. Spirea Ulmaria and Deschampsia caspitosa Society. 


This society is separated chiefly for convenience of description from the 
foregoing. The main difference is in the light-intensity, which is greater 
than in the Spirwa Ulmaria Society ; in shady parts it is 0:03-0:06 and up to 
0:6 in others. 

Spirea Ulmaria is still the dominant plant, but becomes associated with 
numerous others that are intolerant of deep shade. This society can be 
divided into several sub-societies, depending on the degrees of light and soil- 
moisture, 

When the light is not more than 0:05 Spirea is solely dominant, and ali 
stages can be found between this and the co-dominance of the species, winch 
occurs at about 02 light-intensity. 

In this society other very abundant species are :-— 


Cnicus palustris ...,02..0005 o-¢ 
‘ Angelica sylvestris vo... SAE!) 
Primula elation. ....0dssdeviees a 
Re NIANTS pie inser « Memeo la 
P. elatior x vulgaris......... la 
Carer syluattea - 1... 0ccces.0s 0) 


202 
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Other commonly oceurring species are :— 


Anemone nemorosa ......... 0 Campanula Trachelium ...  \o 
Ranunculus Ficaria i 8 where light sufficient. 
Viola Riviniana ......... ae Scrophularia nodosa ...... 
V ey leeatrts ann eee: ) Nepeta hederacea ...... i 
Gam urbanwn “A.A. a 8 Ajuga reptans ......... Jo 
Fragaria vesea ............ Se Valeriana officinalis ...... | 
Potentilla sterilis ............ 0 Rumea viridis............... ) 
RUDUS COHSIUS ooo. can en la Orchis mascula ............ 0 
Rosa GPCCNSIS oo. bi. os ee a Tlabenaria virescens ...... 1° 
Kpilobium montanum ...... 0 Paris quadrifolia ......... 0 
Pimpinella magna ......... a) Agrostis vulgaris ......... lo 
Arctium nemorosum......... 0 Calamagrostis Epigeios ... vr 
APTS Ree ee ce CHlanceolata 2a sage 


Mosses are less abundant than in the Spirwa Ulmaria Society, chiefly owing 
to the ground being more occupied. 
The most abundant are :—— 


Fissidens taxifolius ......... 0 Brachythecium velutinum... 
Barbula fallax........... sid A Eurynchium prelongum ... 
SURGICAL. ce neces 0 |  Hypnum cupressiforme 

Mnium undulatum ooo... a FT; nvobhaseuine: sce: nes r 
Thuidiun tamariscinum ... 0 | Hylocomium triguetrum ... 0 


Brachythecium rutabulum.. a 


This society has an average summer water-content of 39 per cent. The 
growth in summer rises to a height of 8-5 feet. Occasionally Deschampsia 
ceespitosa is almost absent with similar light and water conditions. The 
associates are the same. . 

As in the Spirea Ulmaria Society so here, there are hollows with a much 
more marshy vegetation; these parts have a hiyh water-content, averaging 
43 per cent. in summer. 

Deschampsia cvspitosa is rather less prominent, Rubus cesius is more so, 
and, with the Sperwa Ulmaria, there are in addition :— . 
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Juncus effusus —2.......... la Lysimachia Nummularia... 0 
ern aS lise la ) Phalaris arundinacea ...... r 
CATER APANE 0.0 cec cw . Oo Phragmites communis ...... vr 
CaPemoten a TS econ ic. la Culamagrostis lanceolata... 0 
Na O COLO S eRe A r 
MAN OSCORG - Fo002. S850 8k 0 | Catharinea undulata ...... 0) 
Lychnis Flos-cuculi ...... al (in open parts). 

Hypericum tetrupterum ... Fissidens tawifolius ......... 0) 
Lotus uliginosus ............ 0 | Barba jallaa wines, a 
Epilobium hirsutum ...... 0 Mnium undulatum ......... a 
Ei. parviflorum ccc... 0. 0 Eurhynchium prelongum... 0 
Lythrum Salicaria......... r | 


Almost the only Hepatics found in the wood occur here: Pellia sp. and a 
few foliose forms. 

Most of the plants of the normal society occur here, with some exceptions : 
Paris quadrifolia, Geum urbanum, Campanula Trachelium, &e. 


Deschampsia cwspitosa Dry Sub-Society. 

Where the light is stronger Deschampsia cospitosa becomes still more 
prominent locally, to the exclusion of the Spirwa. The principal associates 
in this society are :— 


Primula elatior.... a with sometimes P. vulgaris and hybrids. 
Fragaria DEO BCA: sins a 
Rubus cwsius ...... le 
Cnicus palustris... 0 


Hypericun: hirsutum may be very abundant, but does not flourish where the 
light-intensity is less than 0°2. Other species commonly occurring here are :— 


Viola Riviniana ............ 0) CATER-SYWUATCA occ cease cues 
Peri eed ies satan 0) Ch. DOUPSCETE, saunas pcbpinns 0) 
MEO HUTEY Mas eas oe pono ] OPy ES ee Roe r 
Lyehnis Flos-cucul......... Phos | wpe Cat 11 te er ce aN r 
Circea lutetiana ............ el Pog r at cicay cs Aiea 
Campanula Trachelium ... 0 | PUR OP OIE 55 satsnspriba cand iy 
Centaurium umbellatum ... 0 |  Anthowanthum odoratum... 0 
Ajuga reptans ............54: o-a | AMilum effusus vr 
Stachys officinalis ........: 0 | Brachypodium sylvaticum. «lo 

LGC OUTTA Saw oe ase cones vai me, (in open parts). 
Epilobium montanum ...... o §6|)h— 6 Bromus ramosus ......... tO 
Orelus mastula  .. 6.66... oy (in open parts). 
OE GAN OLE E. et eas 5 sin r | ~Mnium undulatum ........ . ola 


Paris quadvifolia........... ZO = | 
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The shade-loving mosses-—e. g. Hylocomium triquetrum and Thuadium 
are almost absent here. 


tamariscinum 

The summer water-content in this part is very variable, 37-45 per cent. 
Parts have a moderate degree of shade and a thick covering of vegetation, 
and here the summer water-content is 40-45 per cent. ; but where the light 
is greater, or the flora more mixed, the amount is 37-39 per cent. There is 
no hard-and-fast line between these two extremes, but all gradations occur, 
irregularly arranged, in the society. Rubus cesius is often very abundant, or 
forms a transition to the /ubus caesius sub-society. 


Sub-Society of Mixed Grasses. 

This only occurs in recently coppiced areas where the shade is from the 
trees alone. The grasses here become still more prominent.  Deschampsia 
cespitosa is sometimes pure locally, but more often is mixed with others, 
especially :— 


DSrOmMals PUTNOSUS 5 tec 2 ee a 
Brachypodium sylvaticum ..........+. a 
Lemuea Gu anled cac.2.% sa neeeeen wages la 


The growth of these may reach a considerable height, so that in the later 
periods of the year all the smaller species are crowded out. In this case the 
grasses are associated with such tall-growing species as :-— 


Dipsacus sylvestris......... o-la “pilobium hirsutum ...... lo 
Caicus palistris ss. 22s... a | £&. parvitorum ....0.... a) 
Campanula Trachelium... 0 Pieris hieracioides......:.. r 
Valeriana officinalis ...... la 


Rubus cesius is sometimes very abundant. Spirwa is here usually confined 
to isolated pure patches. This sub-society has a quite different vernal and 
prevernal aspect before the dense growth of the grasses appears. 

The chief species occurring here are :— 


Primula elatior ............ a Myosotis umbrosa 


Sie ee a 
cle, WULGUNUS Veena la 4 Geum urbanum .......-.... a 
Es ROTTS) i iE a eters r | Fragaria vesca  ............ ) 
Viola Riviniana ............ a | Lamium Galeobdolon ...... r 
Vis Sy l0estrise,: tomatoe 0 | Prunella vulgaris ......... O 


Rubus cesius Sub-Society. 


This has slightly less illumination than the typical Spirwa Ulmaria-Des- 
champsia cespitosa Society, and has a lower water-content, falling in summer 
to 30 per cent. There is, however, no sharp line of demarcation between this 
and the other sub-societies, which shade into one another at all points, but in 
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its extreme form this sub-society is very distinet. Rubus, mainly R. ersins, 
may form such a dense tangle of shoots as practically to exclude all other 
species except a few spring flowers, such as Viola Riviniana, Orchis maseula, 
Primula elatiorv, which, however, are not numerous. This tangle of Rubus 
shoots is usually mixed with some other woody plants, as 2osa arvensis, 
R. dumalis, R. lutetiana, and other species of Rubus and Rosa. Mixed with 
these are some Spirwa Ulmaria and such tall plants as Chicus palustris, 
Angelica sylvestris, and Epilobium sp. Other plants occurring here are: 
Vicia sepium... 0, Lathyrus pratensis... 0, Li. sylvestris ... vr, 
which climb over the tangled shoots. This is the extreme case of this 
Society. At other times it passes gradually into the Spirwa Ulmaria 
Society on the increase of shade and moisture; or to the Spirwa Ulmaria- 
Deschampsia covrspitosa Society, by the coming in of Deschampsia caspitosa 
in greater quantity with the associated plants noted above. 


Spirea Ulmaria and Rumea viridis Sub-Society. 

In one part of the wood a local variation or sub-society occurs. Near the 
edge of the wood a Spirwa Ulmaria-Deschampsia crspttosa Society undergoes 
a change by the diminution of the grass and the appearance of Rumea: viridis 
in very large quantity with Spirwa Ulmaria. Associated with these are, 
among others :— 


Campanula Trachelium .......0..60000005 o-a 
Epilobium parviflorum oo ccccccccccecce es ) 
TES PIAL DIONE: Bocas pe ea a die nia dpe o-a 
FS PLOY tia: olde Lice tne ane Soest vin lo 
FF NINE TINGLE we oc. 5°) ue wy ete arcatedenolcn « a) 
Anthoxanthum odoratum ....... 0.00005. 0 
OPO TEE LOU IDR os 5, are th nah 5 deco coad lo 


This sub-society is of very limited extent, and, perhaps, not much more 
than a Rumex community * in the other society. 

These various societies with Spirwa Ulmaria cover more than three-fourths 
of the caleareous clay area of the wood. The rest of this region is covered 
by two main types of ground flora—the one dominated by Mereurialis 
perennis; and a mixed transition type which may be referred to as the 


Fragaria vesca Society, as that is the most abundant species in most parts 
Or It: 
\ IIL. Mereurialis perennis Society. 


This is in sharp contrast to those previously described. Apart from other 
factors, the water-content is strikingly different. 


* Clements, 1905, p. 297. 
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It can be divided into two sub-societies—a dry and a damp one. 

One feature separating both these from the other societies of the calcareous 
clay is the depth to which roots extend; in the others even shrub-roots do 
not penetrate more than about 7 inches, while here the roots of hazel extend 
to well over a foot. 


Mercurialis perennis Society. (1) Dry Types. 

This is confined to small areas in the wood, all at or near the edges, along 
Sanks beside the boundary ditch especially. In addition, there are isolated 
patches on mounds in other societies. The maximum water-content here is 
38°5 per cent. and the mean annual amount 31°16 per cent., while in the 
summer it falls to 22-24 per cent. In dry weather in summer the soil may 
become very hard and crack freely at the surface; when very little water is 
present in the first 14 ins., though below the soil is comparatively wet. This 
condition does not occur in other societies except in open parts, and is 
correlated with the greater evaporation rate on the ground. 

Mercurialis perennis is dominant and is often very nearly pure; prominent 

inong the associates are :— 


LT OGHAG CESOD ED cee ttt te en a 
Vinla meena) 2 eee ne Oo 
Sella RONDA, =. oe ge eee la 
COU. WRAY a ae roe eee 0 


with some others rather less abundant :— 


Caren sy(aest S ka mice ee eae ee 


Anthowanthum odoratum.............-. Oo 
Lamium Galeobdolon .................. lo 
Arum maculatum ...... .. ‘gun ins ee. 
Tamus CoOnvmunis.........0csceeecee es amok 
Heracleum Sphondyliuine..........0..4. r 
Hypericum harsutul ci, ca0- es aes la 


In this Society Scilla nonscripta may be very abundant, even showing 
dominance locally, Scilla and Mercurialis form a good example of an 
edaphically ‘“‘ complementary ”’ society *. 


Mercurialis perennis Society. (2){ Damp Type. 


The above society passes directly into the damp Mercurialis perennis Society, 
which has a rather higher percentage of soil-moisture, the summer average 
being 25-26 per cent. There is no sharp line between these two. In this 


* Woodhead, 1906, p. 345. 


OF A CAMBRIDGESHIRE WOODLAND. 367 


latter society Mercurialis perennis is much more mixed with other forms. 
Primula elatior is abundant. 
Other prominent species are :— 


Viola Riviniana ......... a Orchis mascula...... 0 
V. sylvestris ..... Wine £0810 Habenaria virescens | 
Vohiria. 2... eee Ce Listera ovata ...... 0) 
Hypericum hirsutum ... lo A. less than in 
Geum urbanum ......... 0 ENS Es U_ the above. 
Fragaria vescu ........ a Paris quadrijolia... 0 
Epilobium montanum . ) Arum maculatum .. 0 
Arctium nemorosum ..... 0 Carex sylvatica ... 0 
Nepeta -hederacea ........ la Poa trivialis _...... r 
Ajuga reptans... ..... 0 Milium effusum ... 0 


Locally in this society Deschampsia cespitosa may be mixed with Mercurialis 
perenms. Other plants occurring here are Rubus cosius 0, Rosa arvensis o, 

tubus Idwus vr, and Kpilobium angustifolium * vr. 

Spirea Ulmaria may also occur here locally in small quantity. This 
Deschampsia cespitosa region forms a direct transition to the Spirwa Ulmaria- 
Deschampsia cespitosa Society. It has a slightly higher water-content than 
the typical Mereurialis Society. The percentage of water in the Damp 
Merculialis Sub-Society seems to be the lowest with which Oxlips_ will 
flourish ; not a single specimen was found in the dry sub-society. 

Mosses are not at all abundant in the Mercurialis Society and never form 
a definite layer. The most abundant are :— 


Passidens tarifolrus. ye... ccs vies oie r 
Pir Alla FT seers 0 
Mnium undulatum — ..........c cece. a 
Brachythecium rutabulum ............ ai 
Hypnum cupressiforme ooo. ..60 cee o mostly on trees. 
EPA OU MUST Gena Ae daa ase et ae 0) 


A fourth plant society can be recognised on the calcareous clay, which, 
though not extensive, is fairly distinct. In many ways it forms a transition 
between the Spirwa Societies on the one hand and the Mercurialis Society 
on the other. 


IV. Fragaria vesca Society. 
\ 


The average summer water-content under moderate conditions of shade is 
about 30 per cent. The light conditions are very much the same as in the 


* Not previously recorded for the county. Babington, 1860; Watson, 1883. 


368 MR. R. S. ADAMSON: AN ECOLOGICAL STUDY 
Spirwa Ulmaria-Deschampsia cwspitosa Society. It may here be mentioned 
in reference to the low water-contents of this and the Mercurialis perennis 
Societies that they are almost confined to the southern end of the wood, 
where the slope of the ground, even though very gentle, causes a better 
drainage. 

This Fragaria vesca Society is essentially a mixed one, with its composition 
altering in different parts. In general the most abundant and important 
plants are :— 


LT OGATIG:, VESOG,  seunee keene d Circeg lutetvana. o.0e. eens 

| = 
Geum Urbanum (oa ceviece savers ls Nepeta hederacea ..........+. a 
Primula layer cn ccetseonan a | [Hypericum hirsutum ....... la 


(or P. vulgaris) 


Other species in this society are : 


V20la PRVOINANE ..n0t on ore 00s ) Prunella vulgarts ........+-+ 0 
Visy testis ccewaee mee: ) Rumen wrridts..... -mageisatthee ) 
Cardamine pratensis ......... vr Orchis mascula .......00.2.05: Oo 
Spine, Ulmaria.. 2c. cias eee ) Habenaria virescens ...cceeee ) 
Hpilobium montanum ......... ) Serlla, non seri pte ..csicnessmes la 
Sanicula europea ....0:+...-: a) Paris quadrifolta . ......05.+0 ) 
CHU CHS AUUSETIS 4. sencgtneeans ) Arum maculatum ..........6. 0 
Centaurtum umbellatum ...... 0 Garex syleaittd: 2c. .cneae are my) 
Veronica Chamedrys ......... 0 | Poa trivialis. .......-. See ae lo 
Bartsia Odontites ............ lo | Anthowanthum odoratum ... 0 
AFUGG TEPLONS. oo acd. ceasee la | 


Digitalis purpurea vr occurs in one part of this society in small quantity. 
This plant has usually been regarded as absent altogether from the county of 
Cambridgeshire * + {. It is not mentioned at all in the county flora * or 
in Watson’s Topographical Botany { for the County. It was recently 
discovered by Dr. Moss and myself, both in this wood and in White Wood, a 
few miles distant, situated on the Lower Greensand. Both this species and 
Epilobium angustifolium are Greensand plants, and this seems the limit to 
their eastern range in this wood. 

Mercuralis perennis occurs locally as pure patches in this society, but these 
do not cover any extent of ground. Deschampsia cespitosa is also present 
in small quantity. 

Where the shade is dense Circeea lutetiana becomes the dominant form 
often mixed with a little Spirea Ulmaria, or locally forming nearly pure 
sheets. After cutting, this species may persist singly for some time, but 
gradually the others, so to speak, force an entrance and the flora becomes 


* Babineton, 1860, p. 317. + West, 1898, {| Watson, 1883, 
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more mixed. In this case Epilobium spp.and Angelica sylvestris often become 
temporarily very abundant. 

This society passes imperceptibly into the other societies by increase or 
decrease of moisture. 


Vegetation of recently Coppiced Areas. 


Whatever the vegetation was previous to cutting, great changes take place 
immediately afterwards owing to the sudden increase of light and of the evapora- 
tion rate. Plants from surrounding cornfields and pastures find admission in 
the sparsely populated soil thus exposed, but apart from these the vegetation 
becomes very mixed. When the shrubs are just at the end of their rotation 
the light is so much reduced that the ground flora is very scattered and does 
not form a continuous carpet. Accordingly, on cutting a suitable nidus is at 
once ready for species from all the surrounding areas. Grasses tend to become 
very numerous, the most prominent being: Deschampsia cespitosa, Antho- 
wvanthum odoratum, Bromus ramosus, Festuca gigantea, Brachypodium sylvati- 
cum, Poa nemoralis, Poa trivialis, Agrostis vulgaris, and Dactylis glomerata. 
Rubus cesiusand Rosa arvensis likewise spread very quickly from surrounding 
societies, the former especially often nearly choking out the exising vegeta- 
tion. Apart from plants of the ordinary societies, the following plants occur 
which were not noted in other parts of the wood :—Hypericum perforatum, 
Epilobium tetragonum, Carduus crispus, Dipsacus sylvestris, Myosotis umbrosa, 
and Leontodon hispidus. The following species also are much more abundant 
here than anywhere else in the wood: Centaurium umbellatum, Epilobium 
hirsutum, Carex muricata. 


Aquatic and Subaquatic Vegetation. 


In the calcareous clay area are several small hollows and ditches which are 
filled with water either the whole or part of the year. These hollows are to 
be distinguished from those described, which rarely if ever have free water 
in them. 

Some of these hollows lose their free water in summer except in wet 
weather, but preserve a saturated soil ; other examples remain all through 
the year as small ponds of 6 in. to 2 ft. depth. 

The former will be considered first. All the examples of this type in 
the wood happened to be in an area recently coppiced at the time of 
these investigations, so that no data are available as to the effect of deep 
shading in these localities. Round the hollow in nearly all cases is a 
zone of Spirwa Ulmaria and Deschampsia ccrspitosa with Epilobium spp. 
E. hirsutum, E. tetragonum, and LE. parviflorum with Rubus cwsius. The 
flora growing on the ooze-like mud varies in different cases. Those which 
dry up more quickly have such forms as the following :—Juncus glaucus, 
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Hypericum tetrapterum, Lychnis Flos-cuculi, with Juncus lamprocarpus and 
Galium palustre in the centre. Others have a thick growth of Lythrum 
Salicaria. In those with more moisture, the zones round the edges have the 
above species, while in the centre are Lysimachia -Nummularia, Ranunculus 
repens, and Galium palustre, with sometimes also Callitriche stagnalis, and 
Eurhynchium rusciforme in one case, 

Those with true aquatic vegetation are restricted to two examples. One, 
the larger and deeper, is in an open area. Round the edge is a dense growth 
of Spirwa Ulmaria and Angelica sylvestris, while immediately over the 
water’s edge are Lysimachia Nummularia, Curea remota, £C. culpina, Juncus 
lampocarpus, and J. effusus. In the water of this pool, which is about 2 ft. 
deep in the centre, are large quantities of Chara sp., Ranunculus Drouetit, 
Hypnum aduncum, and green Alge. A few plants of Alisma Plantago and 
Sparganium ramosum also occur in this pond and also Glyceria aquatica (one 
plant). The second pond is in a deeply-shaded area; the surrounding vegeta- 
tion is the Shade Spirea Ulmaria Society. In this case there are no fringing 
plants, but this is probably due to the fact that the banks are very steep. In 
the water are Callitriche stagnalis and Lemna minor, with Algee. The water 
in these ponds is neutral to test-paper. 


PLANT SOCIETIES OF THE LOAM. 

The conditions affecting the ground flora here are rather different from 
those on the calcareous clay. The shrubs are thinly scattered or absent. This 
allows a much greater percentage of light to penetrate to the ground flora ; in 
fact, the light at the, summit of this is not reduced below 0°3 except im- 
mediately below trees and bushes. Correlated with this is a much greater 
rate of evaporation ; the rate here also increases regularly with the height 
above the ground. The evaporation rate just clear of the ground flora is 
‘ather more than HK, in the permanent series, but not.so great as H,*. The 
rate on the ground varies with the plants present ; when the full growth of 
Pteris aquilina oceurs the rate beneath it is very small, the smallest recorded 
in the wood. But in spring, or when Pteris is absent, the rate ‘is greater 
than in other parts of the wood. Thus for June to July the proportion in a 
part dominated by Holeus mollis was :— 


Holeus mollis Soe. +: JMereurialis Soe. : Spire Soc. 
= IKOXe) : 85°4 ; te 


’ 1ONraAc ar » > . 
The figures are for rather open parts on the calcareous clay. 
Another difference is the soil-moisture ; in winter this is nearly as 


high a 


percentage as for the calcareous clay, but it falls steadily through the spring 
on * aD 


* See above under “ Evaporation.” 
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to about 14 per cent. in July. Correlated with this dryness is the greater 
rapidity with which the soil warms up in the spring despite its paler colour. 

These features, combined with the physical and chemical characters of this 
soil, produce an entirely different type of vegetation from that on the 
valeareous clay. The following plants, so characteristic of that soil, are quite 
absent here *:— 


Viola hirta, Ligustrum vulgare. 
V. sylvestris. Orchis mascula. 
Hypericum hirsutum. ——— Habenaria virescens. 
Kuonymus europeus. —— Listera ovata, 
Cornus sanguinea. | Arum maculatum. 
Viburnum 2 spp. Carex remota, 
Campanula Trachelium. C. glauea. 

Primula elatior. C. pallescens. 


The ground flora can be divided into two well-marked societies, a Pteris 
aquilina-Holeus mollis Soc. and a Holceus mollis Soc. without Pteris. 


I. Pteris aquilina-Holcus mollis Society f. 

This society oceupies the largest part of the loam area. The dominant 
plant in the full sammer is Pteris aquilina, Which forms a thick growth, 
rising to 3-5 ft. Holeus mollis is dominant in the early summer. The 


principal associates are :— 


Anemone nemorosa......... a Scabiosa Suceisa ............ o-la 
Viola Riviniana ............ 0 Prva theres ci dns ater a 
Rubus macrophyllus ...... 0 Carex pilulifera ....0.....8. 0 
Potentilla erecta ............ a) CG, LEpOr a O upienn wi etnoe r 
TEE ee 0) Polytrichum gracile ...... a 
Fragaria vesca .........4.. 0 Catharinea undulata ...... 0 
Lpatierss Periclymenum ... | Mnium undulatum ......... 0 


The principal perennial species are Anemone nemorosa and Primula vulgaris, 
as, unlike the society described hy Woodhead + for oak woods in Yorkshire, 
Scilla nonseripta is here absent. About June /olcus mollis reaches its full 
development, while later Pteris aquilina with its fully expanded fronds 
crowds and shades out most other species, and is solely and completely 
dominant. The only plants able to withstand it are strong-growing species 
such as Rubi, e. g. R. macrophyllus and RK. silvaticus, and Scabiosa Succisa in 
more open parts. Except tor Polytrichum gracile, which forms large pure 
patches, mosses are not very abundant in this society. 


* Cf. Moss, 1907, p. 54, t Cf. Woodhead, 1906, p. 348. 
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In some small areas, especially those bordering on the calcareous clay, the 
soil is much more mixed with clay. Here Pteris aguilina is much less 
abundant and Holeus mollis absent ; Calamagrostis lanceolata becomes the 


dominant form with 


Calamagrostis Epigeios ... 0 Scabiosa Succisd .........005 ) 
Phalaris arundinacea ...... 0 Potentilla erecta ........000. o 
Deschampsia cespitosa ... ~0 Stellaria Holostea........... in ar 
Angelica sylvestris ......... ry) 


Primroses and Anemone nemorosa are practically absent. This part has : 
higher water-content, the minimum reached being 22 per cent. 


II. Holeus mollis Society. 


The differentiating factors between this and the previous society are not 
very marked. The soil here is rather more sandy and has a lower water- 
content ; this may fall as low as 10 per cent., the summer average being 
17-19 per cent., while the Pteris Society averages 19-22 per cent. 

This society is much more mixed than the previous one ; //olcus mollis is 
usually dominant, but locally its place is taken by Anthowanthum odoratum, 
and transitions occur between these two. The associates in the two extremes 
are rather different. In the Anthowvanthum part this species is solely 
dominant, associated with 


ald OL CUS THOU UO wre nied aessas ae a) Lonicera Periclymenum ... la 
DML USO ecg hake y & 0 Angelica sylvestris ......... ) 
LL. multiflora £. congesta ... a | ~~ Polytrichum gracile ......... 
Viola Riviniana ............ a | 


The Holeus mollis part of this society is much more extensive and more 
mixed, Besides Holcus mollis the chief species are :— 


Anemone nemorosa ......... 0 | Veronica Chamedrys ...... “0 
Ranunculus auricomus...... r Nepeta hederacea ........... Sa’, 
PERL UOUTEOC os cu de Renee 0 Prunella vulgaris.....0.0.... rT) 
Viola Rivimiana ............ Ry Ajuga reptans ee 0) 
Geum urbanum oc... cee a Lusiidsp. 3 ee r 
Potentibla: sterilis oo... 0. ) JS PUOsdE YS Os eee ave e 
EPAGGNUE CESCE 20 ee 0) Caren leporina,. ... v.08. i 
Epilobium angustifolium ... | C. pilulifera........ aan vO) 
Cirewa lutetiana ............ la |  Anthovanthum odoratum... o 
Fleracleum Sphondylium ... Catharinea undulata ..... 00 7 
Angelica sylvestris ......... a | Mnium undulatum ........ eC) 
Primula ulgars..... 0.0: ) 
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This society passes gradually into the Fragaria vesca Society on the 
calcareons clay at the point where the two soils unite. Angelica sylvestris and 
Orchis mascula are extremely abundant in the transition zone. This part is 
of varying extent and marked by a mixture of species from the two sides; 
Holeus mollis occurs but is not abundant, Myosotis umbrosa and Carew sylvatica 
areabundant. Many of the species do not enter this region at all; thus Primala 
elatior and Viola sylvestris are confined to the clay side, and Lucula sp. and 
Carex pilulifera to the loam side. 


Periodic Changes in the Plant Societies. 
g 


A fairly marked periodic change can be made out in some of the societies, 
especially on the caleareous clay, governed by the periodic cutting and 
regrowth of the shrebs. For example, the shade type of the Spirwa Ulmaria 
Society may be looked on as a final shade phase. When the shrubs are cut, 
light and evaporation are suddenly increased. The general result is that 
numerous outside species enter, and also that the vernal herbs, especially 
Primula elatior, Ajuga reptans, Nepeta hederacea, and Carew sylvatica, suddenly 
increase in quantity and luxuriance. Numerous species that were quite 
subsidiary in the shade become prominent, especially Angelica sylvestris, Geum 
urbanum, Epilobium spp., and Centaurium umbellatum. The Spirwa at this 
time gets forced into local pure patches amongst the mixed vegetation. 

Also, as mentioned above, grasses, eae ibllve Deschampsia cvspitosa, come in 
and grow very rapidly ; & ubus cesius also is an early invader by means of 
its long and rapidly growing trailing shoots. 

For the first two or three years the ground flora is very mixed, but as soon 
as the shade begins to be reformed many of the species become sofeabind and 
are crowded out by more tolerant forms. As a general rule, the Spirwa 
Ulmaria-Deschampsia ewspitosa Society, or one of its sub-societies, becomes 
established about the fourth year. Then, by the gradual increase in shade, the 
Spirwa Ulmaria increases at the expense of the others, as it is more tolerant 
and plastic. Deschampsia cespitosa is very intolerant of deep shade, and even 
in the shady parts of the Spirwa Ulmaria-Deschampsia cwspitosa Society it 
does not flower much. Thus by the gradual elimination of sun-plants and 
intolerant species the shade phase is again reached. 

Similar transitions can be followed in the Mercurialis perennis Society. In 
this after cutting Rubus cwsius tends to overrun the area for a time. 


GenERAL Notes ON THE Fiona OF THE Woop. 


A complete list of plants found growing in the wood is given as an 
appendix. The number of aliens it contains is due partly to the cutting, 
when many plants obtain a temporary footing, and partly to the materials— 
grain, straw, &e.—brought 1 in in connection with the rearing of pheasants and 
to invasions along drives and paths. 
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A general comparison may be made of the flora of the calcareous clay with 
that given by Moss * for the corresponding woodlands of Somerset ; in the 
trees the chief difference is the great abundance of Populus tremula var. villosa 
and the presence of Ulmus, neither of which is mentioned as occurring in the 
“ Oak-Hazel ” woods of Somerset. However, Ulmus glabra, Mill., the species of 
elm occurring in greatest quantity in this wood, as a native tree is practically 
confined to the Hast of England. With regard to the shrubs and ground 
flora the similarity is remarkable; of the shrubs, no species occurs abundantly 
in this wood which is not characteristic of similar woods in Somerset, and the 
similarities of the ground flora are almost equally striking, allowing for such 
differences as would be expected in two counties with such markedly different 
climates. Thus Primula elatior is confined to the Eastern Counties, while 
Aconitum Napellus, Lithospermum purpureo-ceruleum, Ornithogalum pyre- 
naicum, and Colchicum autumnale, all characteristic of the Somerset woods, 
are rare or absent from the Hast. 

In the same way the flora of the loam shows a great similarity to the 
Oak Woods of Somerset *. 


Individual Species. 

Primula.—The distribution of the two principal species has already been 
discussed. PP. elatior and P. vulgaris hybridize freely ft, and a large 
number of forms have been found in the wood showing all gradations 
between the two parents. The Primrose starts flowering earlier than the 
Oxlip, but reaches its maximum period later and continues longer ; the Oxlip 
flowering season is very restricted. One plant of P. vulgaris was found with 
red flowers, and there was no reason to suppose this was of garden origin ; the 
variety caulescens occurs, and also intermediates between this and the type. 

Besides these two species, P. veris occurs in small quantity near the edges 
of the wood ; hybrids between this and P. vulgaris occur, but none were noted 
with P. elatior §. P. elatior is the only one of Watson’s “ Germanic ” || type 
that occurs in this wood. 

Epilobium spp.—Five species of Epilobium occur—E. angistifolium, 
LE. hirsutum, E. parviflorum, E. montanum, and LE. tetragonum. Of these several 
peculiar forms were found that in some ways suggest hybrid origin, but few 
certain hybrids were discovered. 

Populus tremula var. villosa.—The presence of this tree, which is character- 
istic of moist soils, on the loam area in a Dry Oak Wood is of interest as 
being unexpected. The most probable explanation is that the roots are able 
to reach the bottom water, and that the trees here Pave come in from the 
surrounding moist clay soil. 


* Moss, 1907, p. 54. + Christy, 1897, t Bailey, 1903, 
§ Hill, 1907, || Watson, 1847, 
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The following species, which might perhaps be expected in an Ash-Oak 
wood of the kind developed here on the calcareous clay, are quite absent :— 


Lychnis dioica, apparently quite absent from the county * f. 

Ovalis Acetosella is very rare ft in the county, 

Avenaria trinervia, local in woods in Cambridgeshire, occurs in Borley 
Wood. 

Adoxa Moschatellina, very rare in the county and quite absent from 
woods, in contrast to Somerset. 

Asperula odorata, recorded for the wood by Babington t ; but not found 
there now, apparently. 

Monotropa Hypopitys, found rarely in an Ash-Oak Wood in S.E. Cambs. 

Lysimachia nemorum, extinct or misrecorded for the county * ¢. 

Lithospermum officinale, found locally in other woods in W. Cambs., 
e.g. Hayley Wood. 

Melampyrum cristatum occurs in other Cambridgeshire Boulder Clay 
Woods, e.g. Hayley Wood, usually on the outskirts. 

M. pratense is recorded from White Wood, three miles distant +. 

Daphne Laureola occurs in Hayley Wood. 

Euphorbia amygdaloides occurs in 8.E. Cambs. 

Neottia Nidus-avis occurs in Waresley Wood, less than three miles 
distant. 

Epipactis media, found locally in other woods in W. Cambs. 

Allium ursinum occurs rarely in Hayley Wood and Eversden Wood. 

Colchicum autumnale, found rarely in 8.E. Cambs. 

Carex pendula occurs in woods in 8.E. Cambs. 

Lastrea Filix-mas occurs sparingly in other woods on the Boulder Clay. 


In this wood Pteridophytes are entirely absent from the calcareous clay. 
This seems probably to be due to the droughts that occur in summer as much 
as anything else. Pteridophytes, however, are very sparsely represented in 


the county as a whole. 
A similar scarcity in species occurs among the mosses both in this wood 


and in the county as a whole, as compared with other areas §. 


Comparison with other Cambridgeshire Woods. 
The area under woodland in the county is very small, smaller than in any 
other English county || ; but a considerable quantity of what there is, is in a 


more or less natural condition at the present day. 
Excluding plantations, the woodlands are of three kinds :— 


* Watson, 1885. + Babington, 1860, p. 190. { West, 1898, p. 247. 
§ Watson, 1909. || Hughes, 1909. 
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1. (Ash) Oak-Hazel Woods.—This is the dominant kind of woodland on 
the caleareous Boulder Clay, both on that over Gault or Greensand in 
Western Cambs., and also on that above the Chalk in the 8.E. of the county. 

The woods existing at the present day are usually small and rather isolated 
patches, often occurring on the summits of ridges. There is considerable 
evidence that adjacent patches, in some cases at any rate, are the last 
remnants of much larger woodland areas which have been more or less 
completely cleared for agricultural purposes. That woodland vegetation is 
the natural type on the intervening land is seen clearly in parts of Western 
Cambridgeshire, where pastures which have been allowed to run wild for 
some years are becoming colonized by shrubs, which form a more or less 
dense scrub ; this scrub is mostly composed of Hawthorns, springing from the 
surrounding hedges, but in older stages there appear also Hazel, Oak, 
Maple, and Ash. 

All the Ash (Oak-Hazel) woods in the county are periodically coppiced and 
allowed to regenerate naturally. All of them are of the same general type as 
the calcareous clay part of Gamlingay Wood. 

Those on Boulder Clay over Chalk, as Borley Wood and Balsham Wood, 
have the drier types of ground society especially developed ; Mereurialis 
perennis here forms extensive pure sheets. On the other hand, in Hayley 
Wood and Eversden Wood in West Cambs., the wetter Spirwa Ulmaria 
Societies are the most prominent. In Hayley Wood and Kingston Wood, 
Oxlips occur to the complete exclusion of the Primrose. 

Oak Woods are not very extensively developed in the county; two of 
these occur on the Greensand in the Gamlingay district. White Wood has a 
deep sandy soil ; it is a mixture of Quercus Robur and Q. sessiliflora. The 
ground flora is of a drier more healthy type than the dry oak wood part of 
Gamlingay Wood, with Deschampsia flexuosa very prominent. Great [Heath 
Wood, also on the Greensand, in so far as it is natural at all, has a very 
healthy type of flora, with Calluna vulgaris and Deschampsia fleruosa dominant, 

Neither of these woods is of quite the same type as the loam area in 
Gamlingay Wood. 


3. Beech Woods, apparently natural, occur in small quantity on the Chalk. 


Efect of Environment on the Structure of Plants * Tat Se 


Some anatomical investigations have been carried out on some of the more 
abundant species in the wood, from material collected in different conditions 
of growth, with a view of ascertaining how far structural adaptation was 
connected with the power of adjustment to a large range of light-intensities. 

The two species which show the greatest amount of structural changes are 
Cireea lutetiana and Rumex viridis, both of which flourish in iehiineeneee 


* Woodhead, 1906, p. 368, + Stahl, 1880, 1883, t Pick, 1882, § Nordhausen, 1903, 
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varying from 0°8 to the deepest shade in the wood, about 0:005.  Cirera 
shows a greater external difference between the two extremes. In both the 
mesophyll of the shade-leaf has the cells arranged with their long axes 
parallel to the surface, with no differentiation into palisade and spongy tissues. 

The vernal species, such as Primula elatior and Viola Riviniana, growing 
under conditions of very deep shade, show little structural alteration as com- 
pared with species growing in open parts, except that the latter are slightly 
more hairy. 

Some of the shrubs show great powers of shade endurance. In Corylus 
Avellana the shade-leayes are much larger and much less hairy, both in leaf and 
petiole ; structurally they show the typical “ shade-leaf”’ arrangement with the 
palisade cells inclined to the surface and a large intercellular space system. 

Acer campestre, which keeps its leaves on the lower branches under condi- 
tions of more feeble illumination than does Corylus, shows less structural 
modification, though the extremes are very dissimilar. This species shows 
very well the arrangement known as “ leaf-mosaic ”’ in its shade-shoots ;_ by 
the twisting of the petioles the leaves are brought to lie at right angles to the 
direction of greatest incident light, and this is done in such a way that the 
leaves do not overlap one another. 

Another species showing considerable structural modification is Juncus 
glaucus ; shoots growing in a light-intensity of 0:04 had a diameter about 
14 times that of shoots in the open. The sclerenchyma was very little 
developed here. 

Viburnum Opulus is a species that will flourish in illuminations as low as 
0:05, but yet shows very little difference structurally between the sun and 
shade forms. 

Among species intolerant of light may be mentioned Fravinus excelsior, 
Viburnum Lantana, Deschampsia cespitosa, and Hypericum hirsutum. 

With the exception of Deschampsia crspitosu none of these flourish when 
their leaves are more shaded than about 0-1. Desehampsia persists in a weak 
state in intensities as low as 0:03. Here there is very little structural 
difference ; the ridges on the leaf are rather further apart and the whole tuft 
is lessened in size. 

The other species show practically no structural alteration. F'raxinus 
avoids being shaded ; by its rapid growth it overtops the hazels and only 


produces leaves in its upper part. 


SUMMARY. 


> 


Gamlingay Wood is in a moderately natural state at the present day ; all 
the species growing in it are such as might be expected in a natural woodlan 


under the same conditions. 


It is situated on Boulder Clay, above Gault and Lower Greensand. This 
a | 2p2 
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Clay in the wood gives rise to two very distinct soil-types—the one a heavy 
calcareous clay, the other a non-caleareous loam. 

The vegetation of these two soil-types is quite different. The calcareous 
soil supports an Ash-Oak Wood Association, while the non-caleareous loam 
gives rise to an Oak Wood Association. The Ash-Oak Wood is the type 
largely developed on the calcareous clays and marls of Cambridgeshire and 
the South of England generally. The ground flora of each Association is 
divided into plant societies, which are controlled mainly by the soil-moisture, 
the intensity of light, and the rate of evaporation. 

The chief societies of the Ash Oak Association are dominated by Spirwa 
Ulmaria, either pure or mixed with Deschampsia cespitosa, and by Mereurialis 
perennis. Hach society shows several local variations, depending largely on 
light and changes in soil-moisture. 

The societies of the Oak Wood Association are dominated by Holcus mollis 
and Pteris aquilina, and by Holcus mollis. 

The main features of the societies are as follows :— 


A. Societies of the Ash Oak Association. 


I. Spirwa Ulmaria Society has a range of light-values of :005-"1 and a 
high water-content, the summer average being 36-43 per cent. 

II. Spirea Ulmaria-Deschampsia ewspitosa Society has a water-content 
as I., but light ‘03-6. 

III. Mercurialis perennis Society has a varying quantity of light and a 
summer water-content of 22-26 per cent. 

IV. Fragaria vesca Society is intermediate in conditions between IT. and 
III., summer water-content about 3 per cent. 


B. Societies of the Oak Wood Association. 


I, Pteris aquilina-Holeus mollis Society has a summer water-content of 
19-22 per cent. Soil a heavy loam. 
II. Holcus mollis Society has a summer water-content of 17-19 per cent. 
Soil rather more sandy. * 
aoe Seg Societies of the two Associations pass gradually into one 
The structure of individual plants is in some cases considerably modified by 


varying conditions of life. As a rule those that are most modified can 
withstand a great range of conditions. 


In conclusion, I desire to express my very sincere thanks to Dr. GC. E, Moss 
( who originally suggested this investigation to me) and to Mr. A. G. Tansley 
for their kind help and suggestions during the progress of this study. I have 

“ aby, am sis ave : : 
also to thank Professor Seward for obtaining permission for me in the first 
case and for providing the instruments used in this work, 
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APPENDIX A, 


THE following diagram illustrates the intervelations of the Societies of the 
calcareous clay to-the main determining conditions. The sub-societies are 
not specially named. 
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List of Flowering Plants found in Gamlingay Wood. 
( ) are invaders and only found on paths, &e. 
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AprENDIXx B. 


abundance here refer to the two types of wood as wholes. 


The nomenclature is that of the ‘ London Catalogue,’ ed. x 
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EXPLANATION OF THE PLATES. 


PiatE 12. 


Central part of Gamlingay Wood, showing distribution of trees and shrubs of (Ash) Oak- 
Hazel Wood on calcareous clay and of Dry Oak Wood on an island of non-calcareous 
clay. 

PuaTE 13. 


The same, showing distribution of societies of the ground flora. 


PLATE 14, 


Fig. 1. Spirea Ulmaria Society. Vernal aspect, with Primuda elatior and first leaves of 
Spirea, 
2. Spirea Ulmaria Society. A wet part with Carex riparia very abundant. 
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Puate 15, 


Fig. 38. Spirea Ulmaria-Deschampsia cespitosa Society. A wet part with Juncus effusus 
abundant and Cricus palustris, 
4. Fragaria vesca Society. Showing mixed nature: Habenaria virescens, Primula 
elation, Spirea Ulmaria, Cnicus palustris, Scilla nonscripta, and Rubus sp. 
e 
PuaTeE 16. 
Fig. 5. Mereurialis perennis Society. Mercurialis dominant with Scilla, and Rubus cesius. 


6. Pteris aquilina-Holeus mollis Society. 


Fig. 7. 
shrubs. 
. The same. 


On 


Vernal aspect. 


PrAatE 17. 


Pteris aquilina-Holcus mollis Society. 


Late summer aspect showing Betula, 


Wood, 


Station, have come to hand. 


Sort A. 


SUPPLEMENT. 


SINCE the above was printed the following analyses of soils from Gamlingay 


Soil from Spirea Ulmaria Society in deep shade :— 


Early summer aspect showing absence of 


carried out at the laboratories of the Rothamsted Experimental 


A,. ‘Top inch soil blackish brown. 
Ay. 2-6 inches darkish coloured with Spirwa rhizomes. 
A;. 7-22 ,, light yellow clay or loam. Roots to 14 ins. 
Ay. 22- », ¢lay with numerous chalky lumps. 
Apo ae Ay. A. 
Stones over 3mm. .........+.. Nil | 0°45 0°60 81 
Fine gravel above 1 mm. ...... 0:38 0:69 0-71 2°26 
Coarse sand 1-0°2 mm. ........ | 25°76 22°53 14-91 10:08 
Fine sand 0°2-0:04 mni........./ 3°92 14-9] 12:26 8:26 
Ue CL O4=O OU Me aes « oe 1 14:68 | 18°69 10°30 759 
Fine silt 0°01-0:005 mm. ..... A 8:59 8:42 6°62 15:96 
» 0°005-0:002 mm. ...... 8:07 5:79 4:57 24:91 
Clay below 0002 mm........... 9°21 13°71 35°51 0:02 
ibosssonsoleim N/5 HC)... 62... 4:57 4:50 7°42 10°50 
Loss on ignition of dry sample . 12°52 7°74 7°36 22:97 
RMoiotares ese vee, ce 6 Oras 3°38 3'26 5:38 1:59 
POtasH SSO) wen ider a vies «ioe 6 . |) not 0:48 jnot 0:756 
Phosphoric acid (P.O; iy hips O Pa ote } determined. 0074 J determined. 0-119 
a eMTe OAC.) hic. cata 6 severe 0-12 | 0-04 0:3 | 19°50 
Hamad os. «: Mae @ sd kot Se 395 | 30 3°78 _ 288 
Reaction to Litmus gleaned. a neutral. | very § slightly _ alkaline. distinctly 
acid. alkaline, 


386 MR. R. Ss ADAMSON: AN ECOLOGICAL STUDY 
Som B. 


. ee] - . ’ . 4 * a Ae . 7 
Soil from Spiraea Ulmaria-Deschampsia evspitosa Society nea border of 
Loam area :— 


B,. 1-5 inches. Soil uniform dark with humus. 


B,. 6-18 ,, Soil a yellow loam with occasional small flints. 
B;. 18-24 ,, Soil a grey Boulder-Clay with abundant chalky 
lumps. 
| | 
| B (ieee ee ee 
an Seas paced 
Stones over @mM. ....0.0005< 352 | 3 / 4°35 
Fine gravel above] mm. ...... ‘B40 0°63 003 | 
Coarse sand 1-0'2 mm. ........ 3210 | 22°68 7-69 
Fine sand 0:2-0:04 mm. ........ | 13°84 | 14:23 (098 
1G. 0;04= 0 Oieniei een et 17-56 17°29 54d 
Fine silt 0-01-0005 mm......... 6:06 6°65 a68 
Pin or 005-000 2cmimie te sane 5:01 462 6:19 
Clay below 0:002 mm. ........ 11:28 26°38 18°79 
Loss on sol. in N/56 HCl........ 3°93 4:94 42°87 
Loss on ignition of dry sample .. 10°67 6-24 20°96 
MOIstUTe st ticmn em heme ermine: ee 2:70 315 2°87 
Rotashx (KO) iene roe eine 0°388 OL2T 5 a 0-699 
Phosphoriciacia (2,05) ease 0-062 0053 | 0-085 
bimo(Qa0Q, ) ocnmen st vane nil. nil. 19°84 
FAIS pha eee retaea othe nce 3°53 : 2:70 va 1:58 
Reaction to Litmus ............ acid. slightly acid., alkaline. 


Sor C. 


Soil from Holeus mollis Society of Dry Oak Wood. 

Soil a sandy loam—darkish with much humus in first foot. Below this 
yellow-brown with angular flints. Shrub-roots abundant to 15 ins. Deeper 
soil bright yellow :— 


C,. First inch with surface humus. C3. 7-15 inches. 
C,. 2-6 inches. C,. 15-30 ,, 
Cr | C. Ox = Gh 
—— ee ee Sera eee Se ee — 

Stones over mim. ......4....: 74 6:1 6:76 4:05 
Fine gravel over] mm, ........ 1:56 3°55 | 2-48 2°44 
Coarse sand 1-0:2 mm. ........ 56°61 41:43 37°05. 23°64. 
Fine sand 0:2-0:04 mm. ........ 15°63 14:78 16:96 17:76 
Silt 0:04-0:01 mm. ............ 14-63 14:77 12:21 4:95 
Fine silt 0°01-0:005 mm. ...... 7:05 6°25 879 5:13 

Peat 1 CO05=O07002 mann, canine: 3°84 3°62 2-29 6:99 
Clay below 0002 mm,’ ........ Nepiy 4-91 10°16 23°77 
HosesonisolnimaN Opt ©lew ase 4:20 3:13 2°94 5:02 
Loss on ignition of dry sample .. 4:26 8:43 5:43, 5:03 
WLOISTATO Sta fat ies ts alehcerete 2-94 2:19 213 4:19 
Potash s(S0)" tinier. need 0-486 0-213 not 0-699 
Phosphoric acid (P,O;) ........ 0:092 ~ 0:059 determined. 0:150 
amren(OaC One ereesen eerie ae nil. nil. nil. nil, 
PII cho aeetor Lig ites oes 4:60 3°75 2°30 1:37 
Reaction to Litmus ............ acid. acid, acid, acid. 
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Soirs D anp E. 


Soil D from around the roots of Digitalis purpurea. 

Soil E i “A Epilobium angustifolium. 

Both from the calcareous clay, where neither of these plants would at first 
be expected. 


D E. 
os Sues eo Nerin Toa 
PILONOSOVER oo TOT.» are casimtrye aes 0:2 nil, 
Fine gravel over 1mm. ........ 255 028 
Coarse sand 1-0°2 mm. ........ 37 06 15:29 
Fine sand 0:2-0°04 mm. ........ 18°33 11:86 
pet OD4ER- OF WM. oy eee se 15:21 11:91 
Fine silt 0-01-0005 mm. ...... 774 6°91 
oe) ey 0 005-0:002 am so. . 3°53 6:46 
Clay below 0:002 mm.-~........ 6°50 25°54. 
dooss ousol. in N/D ELC! Or os... 247 8:34 
| Loss on ignition of dry sample .. 8-04 14:06 
PIT OESE NTE! \parsevsiey emer Betas aie 2°18 5:84 
Potash (ROW sen. gore mene 0°350 0-991 
Phosphoric Acid (E;O7)) in ccm: 0:077 0-124 
LO che 1 GOR Re are ee ES Ae nil, 0:14 


Ry 8. As 
14th December, 1911. 
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On the Occurrence of Amphidininm operculatum, Clap. & Lach., in vast 
Quantity, at Port Erin (Isle of Man). By Prof. W. A. Herpmay, 
F.R.S., F.L.S. 


(PLATE 18.) 


[Read 1st June, 1911.] 


In going to and fro between the village of Port Hrin and the Biological 
Station, during the recent Easter vacation, I had occasion to take a short cut 
across the sandy beach at least twice and sometimes six times in the day. 
One gets into the habit, in these traverses, of looking closely at the beach 
when the tide is out, on the chance of seeing something of interest cast up. 
On April 7th, I noticed a new and quite unusual appearance on the sand at 
or a little above half-tide mark. The hollows of the ripple-marks and other 
slight depressions formed by the water draining off the beach were occupied 
or outlined by a greenish-brown deposit which in places extended on to the 
level so as to discolour patches of the sand (see Pl. 18. fig. 1). 

Here the deposit remained, more or less, for a month—waxing and waning, 
sometimes increasing in a tide, say, roughly tenfold, and at other times 
apparently disappearing for a day or two and then re-appearing either on the 
same part of the beach, or it might be a few hundred yards away. At one 
time it discoloured a continuous stretch of sand about 50 yards long by 
5 yards in breadth just below high-water mark, and was noticeable from some 
distance away. 

At the first glance I supposed the appearance was caused by a deposit of 
Diatoms, but on taking a sample to the laboratory, microscopic examination 
showed that although a few diatoms (including Navicula Amphisbena*, ora 
closely allied form) were present, the deposit was formed almost wholly of 
enormous numbers of a very active little Peridinian or Dinoflagellate of a 
bright yellow colour. More careful investigation enabled me to identify this 
form as Amphidinium operculatum, described by Claparéde and Lachmann, 
in 1858, from specimens obtained at Christiansand, Bergen, and a few other 
places in Norway. 

The published records of Amphidinium, however, do not give the impression 
that it is a common or abundant organism. The latest comprehensive work 
on such forms—the article on Peridiniales, by Paulsen, in the ‘ Nordisches 
Plankton* (Kiel, 1908)—recognises 4 species of Amphidinium : A, crassum, 
A. rotundatum, and A. longum, which as yet have been recorded from Kiel 


* See postscript at end of this paper. 
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only ; and A. operculatum, which is stated to occur in brackish water on the 
north coasts of Europe. In addition, Kofoid (‘ Dinoflagellata of the San 
Diego Region,’ 1907) records A. lacustre from fresh water, A. aculeatum, a 
pelagic form from Naples, and A. sulcatum, which he took in a vertical haul 
from 90 fathoms in the Pacific. 

On hunting through the few scattered references to A. operculatum which 
occur, one finds, however, that R. 8. Bergh, in the ‘ Zoologischer Anzeiger’ 
for 1882, states (p. 693) that Spengel in December and January found it in 
huge quantities on the beach at Norderney. Although, therefore, Amphu- 
dinium operculatum has been recorded once before as occurring in quantity, 
the occurrence appears to be a sufficiently rare event to be worthy of notice ; 
and, so far as I can ascertain, the species, although known from several parts 
of North-west Hurope, has not been previously found on the British coasts. 
I have written to most of the marine laboratories (Plymouth, Cullercoats, 
St. Andrews, and Millport) and to many marine biologists and have not been 
able to hear of any British record. 

It is, however, not an unknown thing for rare Dinoflagellates to appear 
suddenly in some locality on an occasion in phenomenal quantities. Torrey, 
in the ‘American Naturalist’ for 1902, describes the unusual occurrence of 
a species of Gonyaulax on the coast of California. Sherwood and Vinal 
Edwards, in the ‘ Bulletin of the United States Bureau of Fisheries’ for 
1901, tell how for two weeks in September a Peridinium infested Narragansett 
Bay in such numbers as to colour the water blood-red and cause the death 
of many fishes. . 

Finally, Whitelegge, in the ‘ Records of the Australian Museum’ for 1891, 
gives an interesting account of a new species of Glenodinium (G. rubrum) 
which appeared in such quantities in Port Jackson as to give the water “the 
appearance of blood” and cause the death of great numbers of oysters, 
mussels, and all forms of shore life. Whitelegge supposed that the very 
heavy rainfall that year, by affecting the salinity of the water, and then a 
lengthened period of calm weather which followed, may have provided 
favourable conditions for an unusual development of the Dinoflagellata. 
The Glenodinium appeared in vast numbers about the middle of March and 
disappeared early in May. When it was at its climax, the allied colourless 
species Gymnodinium spirale appeared in the bay and soon increased greatly in 
numbers and became finally even more abundant than the red Glenodinium 
upon which it was evidently feeding. 

Returning now to our Amphidinium operculatum, it is not easy to account 
for the sudden appearance of this unusual Dinoflagellate (previously un- 
recorded in Britain) in such profusion on the beach at Port Erin last April 
Plankton hauls were being taken regularly across the bay at the time ah 
they showed no trace of the organism. In faet, Amphidinium his not 
occurred in any of the thousands of gatherings which we have taken in the 
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{rish Sea during the last four years, and which have been examined in minute 
detail by Mr. Andrew Scott, A.L.S. 

Thinking it might be present in the shallow water close to the edge of the 
beach, Mr. W. Riddell and I took some hauls of the tow-net from a punt 
worked backwards and forwards in a few inches of water as near as we could 
get to the discoloured sand, but the gathering, although it contained fine 
sand and mud, showed no trace of our Dinoflagellate. It may be noted here 
hat although the size of the Amphidiniuwm, 0:05 mm. in greatest diameter, is 
such that it can slip through the mesh (averaging about 0:08 mm.) of the 
finest plankton silk (no. 20), still so much clogging of the meshes always 
takes place in such hauls, and so many other smaller organisms and particles 
of mud are retained, that it is certain that had tke Amphidinium been 
present in any quantity in the water it would have shown up in the 
gatherings. 

Careful scraping of the sand showed that the Dinoflagellates were only in 
and on the surface-layer, and therefore could not be regarded as coming up 
from below. It occurred to us that possibly they might be fresh- or brackish- 
water forms derived from the land; but we ascertained that the little 
siream in the centre of the bay, which in wet weather overflows on to the 
beach (at other times it is conveyed into the town sewer), had not, on account 
of the unusually dry season, sent any water to the beach for some weeks. 
Moreover, on experimenting with the living Amphidinium in the laboratory, 
we found that while it lived well in sea-water it died at once in fresh and 
survived for a few days only in brackish water. Samples of the Amphi- 
dinium kept in shallow dishes of wet sand at the Biological Station in a few 
days showed such profuse growth that the sand was covered by a dark- 
coloured layer, the water became impure, and eventually all the Dinoflagellates 
died off. ; 

Observation under the microscope shows that although this is a singularly 
active Dinoflagellate, circling round and round with great vigour, so that a 
drop of sand and water containing a number of the organisms presents a most 
animated picture under a low power magnification, still the Amphidinium 
seems to be actually attracted to the sand-grains and associated with them. 
The sand-grains in the field of view are always peppered over with a number 
of specimens of the Amphidinium (Pl. 18. figs. 2, 3, 4), and if individuals be 
watched they are seen after swimming round to come back to rest on a 
sand-grain and remain there for a time before starting off on another 
excursion. If they are thus constantly associated with sand-grains or other 
solid particles, and never swim more than a microscopic distance from such 
a resting-place, that may account for the fact that we have never found them 
in our plankton gatherings. Ns 

Amphidinium operculaium is also, however, positively heliotropic, con- 
gregating in quantity on the lighter side of the dish in the ree and 
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shifting in bulk from the sand at the darker part of a tank to the end nearer 
the window. This property accounts for the invariable occurrence of the 
discoloured sand on the surface only and never in the deeper layers. 

The published figures of this species are not very good, so a view of both 
dorsal and ventral surfaces, as seen under a high magnification, is given 
here (Pl. 18. fig. 5). There certainly seems to be a slight but definite cuticle 
sovering the greater part of the surface, although this has been denied by 
some previous writers. The two characteristic Dinoflagellate grooves 
certainly join, as is stated by Calkins but not by other observers. 

The posterior flagellum which projects freely from the body is not difficult 
to see, but the anterior one which lies along the transverse groove is not so 
easy to demonstrate, and may differ a little in position and extent from what 
is shown in the figure. 

Stages in longitudinal fission were frequently seen, and that is probably 
the commonest method of reproduction. What appeared to be conjugation 
between two individuals was observed in one instance. 

It may be that this organism lives normally in small quantities, so as not 
to be conspicuous, in some region of the sandy beach, or possibly in some 
special habitat beyond the beach, and that the present vast increase in numbers 
has been due to some unusual conjunction of circumstances ; but what these 
were I am not prepared to suggest. In the case of the Port Jackson 
Glenodinium plague, Whitelegge thought the increase may have been due 
to exceptional rainfall and calm weather; but the occurrence this spring at 
Port Hrin was preceded by unusually dry, but rather stormy, weather. 

I am inclined to think that, although I can find no previous record of such 
an occurrence, it is probable that these swarms of Amphidinium have been 
seen before at Port Erin, and possibly elsewhere. I fancy I have seen the 
phenomenon myself in the past, and have supposed it to be due to swarms of 
Diatoms, which certainly do cause some of the yellowish-green and brownish- 
green patches on the sand between tide-marks. 


a 


Postscripr, June 5th, 1911—Two days after reading the above paper 
before the Linnean Society I was again on the beach at Port Erin. I found 
in the same region what was apparently the same patch of discoloured sand, 
but on examining a scraping with the microscope found that the deposit was 
now wholly composed of a golden-yellow Naviculoid Diatom—one of the 
“Amphisbena group” of Navicula. I have searched the beach carefully 
between tide-marks, and have examined samples from every suspected patch 
of sand, but can find no trace of Amphidinium. The Navicula, which was. 
present in April in very small quantity (see above), seems to have completely 
replaced the Dinoflagellate. We have probably still much to learn in regard 
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to the comings and goings of such microscopic forms and their physiological 
inter-relations in connection with what may be called “the metabolism of the 


beach.”—W. A. H. 


Sept. Ith.—The Amphidinium is now baek again in abundance, and the 
Diatoms are absent.—W. A. H. 


EXPLANATION OF PLATE 1s. 


Fig. 1. The general appearance of the brown deposits in the ripple-marks on the sand, 
reduced in size. 

2. Sand-gruins and Amphidiniwm (photo-micrograph under low-power magnification). 

5. Sketch from living preparation, to show some Amphidinia resting on the sand-grains 
and others swimming about (law power). 

4. Part of fig. 2 under high-power magnification. 

5. Dorsal and ventral views of Amphidinium operculatum—enlarged from high-power 
magnification. 


For the photo-micrographs reproduced as figures 2 and 4, I am indebted 
to my friend Mr. Edwin Thompson. 


[Reprinted from the Journal of the Linnean Society (Zoology), Vol. xxxii. (1911) pp. 71-5, 
Pl. 8; the original pagination is given at the bottom of each page. | 
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On the Periodicity of the Phytoplankton of some British Lakes. 
By W. West, F.L.S., and G. S. West, M.A., D.Sc., F.L.S. 


(PLaTE 19 and 4 Text-figures.) 


[Read 21st March, 1912. ] 


Ixrropucrory REMARKS. 


Up to the present little or nothing has been known of the periodicity 
of the British freshwater phytoplankton, a fact which, although rather 
deplorable in view of the extensive periodical plankton-investigations 
carried out in other countries during the past eight or ten years, may be 
attributed very largely to the comparative inaccessibility of the British lakes. 
For the most part, the lakes of the British Islands are situated at con- 
siderable distances from the great centres of population, and for the busy 
individual, with multifarious duties to perform, it is by no means easy to 
visit even a few selected lakes at frequent intervals throughout the year. 
Moreover, the expense incurred is very considerable. 

By the aid of a grant from the Government Grant Committee of the 
Royal Society, and after much trouble, we succeeded in making the 
necessary arrangements for the regular monthly collection of plankton from 
several selected lakes. These were Ennerdale Water, Wastwater, and 
Windermere, in the English Lake District ; and Loch Lomond, Loch 
Katrine, Loch Lubnaig, and Loch Earn, in Scotland. Owing to unforeseen 
difficulties, however, the collections from Loch Earn could only be made for 
four months, and are therefore of small value, and those from Loch Lubnaig 
are likewise incomplete. 

Tn all cases the collections were made from boats by means of the fine 
silken tow-nets we have previously described. 

The first British record of the periodicity of phytoplankton is the aecount 
given by Fritsch * of the Thames river-plankton, in which he records the 
results of eight collections made from October 1902 to July 1903. Periodic 
collections of plankton were made in Loch Ness, Inverness, in 1904—05, and 
the results were published by Bachmann f in 1907. We have ourselves 
made brief reference to the periodicity of British river- and lake-plankton {, 
and have also published a complete account of the periodicity of the phyto- 
plankton of Windermere §. These published results are discussed in their 
proper place, along with further investigations, and with the work done by 
investigators in other countries. 

* TE, Fritsch, in Aun. Bot. vol. xvii. (Sept. 1903). 
+ H. Bachmann, in Archiy fiir Hydrobiol. u. Planktonkunde, vol. iii. (1907). 


t W. & G.S, West, in Proc. Roy. Soc. B, vol. Ixxxi. (1909). 
§ W. & G. S. West, in ‘The Naturalist,’ May-July 1909. 
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Most of our plankton-investigations have been of a qualitative character, 
as it was thought desirable that the pioneer work should be the acquirement 
of a sound general knowlege of the British freshwater phytoplankton, an 
exact knowledge of its constituents, and the points wherein the British 
phytoplankton differs so conspicuously from that of Central Europe and 
elsewhere. By a prolonged plankton-investigation of all the British lake- 
areas during the past ten years, we have acquired this knowledge very 
thoroughly. It is only since 1907 that we have been conducting observations 
of a more quantitative character in several of the more important and 
accessible lakes with a view to obtaining a knowledge of the periodicity of the 
plankton-organisms. The more detailed quantitative work concerning the 
phytoplankton, which, so far as we can see, in the British lake-areas will be 
quite of subordinate value, can be done piecemeal at any time by sufficiently 
qualified persons who possess the necessary means and time. 


ENNERDALE WATER, CUMBERLAND. 


The most western of all the English Lakes, Ennerdale Water lies in a 
drainage-basin of its own, between mountains which rise on each side to 
2000 feet. Its situation is somewhat desolate, and the valley above the lake 
is strewn with numerous moraines. The contamination of the water must be 
very slight, as only three houses are situated near its shores. It is two and 
a half miles in length by three-quarters of a mile broad, and has an average 
depth of 62 feet, the maximum depth being 148 feet. The collections were 
made regularly from August 1908 to July 1909, and the following monthly 
statement gives a brief outline of the changes in the plankton. 

Aug. 1st, 1908. Temp. of water 60° F. (=15°5° C.). Mostly a Desmid- 
plankton, principally of small species, of which the most abundant were a 
biradiate form of Staurastrum jaculiferum, Arthrodesmus crassus, Cosmarium 
subarctoum, and C. abbreviatum var. planctonicum. Many other small species 
were more or less common, and abnormalities of most of the species, due to 
rapid divisions, were frequent. Two other Chlorophyceous algze- were of 
interest and were both fairly common. One was a rather small free-floating 
species of Tetraspora in which the pseudo-cilia were very distinct. This-we 
have named Tetraspora limnetica. The other was a curious species of 
Ankistrodesmus which, although very minute, reminded one most forcibly 
of the partially untwisted threads in a yarn: This we have named A. fortdiel 
Of the Diatoms, Rhizosolenta morsa was the only abundant species. Other 
common constituents were Chroococeus minutus and Peridinium inconspicuum. 
Ceratium Hirundinella was not so frequent as one would have expected. 
Rotifers were fairly common, especially Motholea longispina. 

Sept. 4th, 1908. Temp. of water 59° F. (=15° C.). This collection was a 
Desmid-plankton with an abundance of Ceratium Hirundinella. As in the 
previous month, the smaller species of Desmids, and especially the spiny ones, 
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were abundant. Spondylosium planum was also very common, occurring in 
short filaments of from 3 to 22 cells. Rhizosolenia morsa was still common, 
and Lyngbya limnetica and Chroocoecus minimus had greatly increased in 
amount. Rotifers fairly common, and a few Copepods. 

Oct. 13th, 1908. Temp. of water 50° F. (=10° C.). Not much different 
from preceding month. A Desmid-plankton of small species, with a con- 
siderable quantity of Ceratium Hirundinella. Rhizosolenia morsa and Lyngbya 
fimnetica both common. Rotifers fairly common. 

Nov. 2nd, 1908. Temp. of water 47° F. (=8:3° C.). Small Desmids still 
common, but Ceratium Hirundinella greatly diminished in numhers. Rhizo- 
solenia morsa at its maximum abundance, and Lyngbya limnetica still fairly 
common. Few Rotifers. 

Dee. 11th, 1908. Temp. of water 46° F. (=7:7° C.). The small Desmids 
less numerous, the reduction in the numbers of Arthrodesmus crassus being 
especially noticeable. Lhizosolenia morsa still very common, but Lyngbya 
limnetica much reduced in amount. No Peridinieze were observed. Rotifers 
fairly numerous. 

Jan. 8th, 1909. Temp. of water 38° F. (=3°3° C.). Great reduction in 
the numbers of Desmids, although Spondylosium planum, Arthrodesmus crassus, 
A, triangularis var. subtriangularis, and Staurastrum jaculiferum (£. biradiata) 
are still evident. Much detritus present. hizosolenia morsa reduced in 
numbers, but Lyngbya limnetica much as in December. First appearance of 
Peridinium Willei. Rotifers rather rare. 

Feb. 6th, 1909. Temp. of water 42° F. (=5°5° C.). The collection 
contained comparatively little phytoplankton. Some of the small spiny 
Desmids were not uncommon, and Spondylosium planwmn was not infrequent. 
Diatoms were few in numbers and Rotifers rare. The great bulk of the 
plankton consisted of Copepods. 

March 3rd, 1909. Temp. of water 39° F.(=4°C.). There was a notable 
inerease in the phytoplankton. The spiny Desmids again common, and 
Arthrodesmus crassus has reappeared.  Spondylosium planum once more 
common. Dictyospharium pulchellum and the young stages of Spherocystis 
Schroeteri both very frequent. A noteworthy feature was the reappearance 
in quantity of Rhizosolenia morsa with rather shorter spines. Rotifers few, 
but Nauplii very numerous. 

April 3rd, 1909. Temp. of water 49° Ff. (=5°5° C.). A poor plankton 
collection. The phytoplankton consisted mostly of a very even mixture of 
a few species, amongst which the spiny Desmids were the most conspicuous. 
Very few Rotifers or Copepods. 

May 3rd, 1909. Temp. of water 50° F. (=10° C.). Smaller species of 
Desmids very numerous again, and owing to the relatively rapid divisions 
many abnormalities were noticed among the spiny species. Spherocystis 
Schroeter’ was common. Copepods and Nauplii both abundant. 
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June Ist, 1909. Temp. of water 56° F. (=13°3° ©.). Considerable 
increase in the number of Desmids. St. Zanatum var. planctonieum abundant, 
and many of the rarer species becoming frequent. Spharocystis Schroeter in 
great quantity, and Peridinium Willei quite common. No Rhizosolenia was 
observed either in this month or in May. Very few Rotifers, but many 
Copepods and Nauplii, and much detritus. 

July 2nd, 1909. Temp. of water 62° F. (=17° C.). Largely a Desmid- 
plankton with Peridinieze. Also much detritus. The small spiny Desmids 
and Cosmarium subarctoum very numerous. Rotifers fairly common. 
Rhizosolenia morsa reappeared in moderate quantity. 


In Ennerdale Water the dominant constituents of the phytoplankton are 
Chlorophyceze, more especially Desmids. Neither the Diatoms nor the 
Myxophycez are at any time conspicuous, although quantities of the delicate 
Rhizosolenia morsa occur at certain times. The total number of species 
observed from August 1908 to July 1909 was 91, of which 49 (or 53 per 
cent.) were Chlorophyceze, 24 (or 26 per cent.) Bacillariese, 9 (or 9:9 per 
cent.) Myxophycee, 5 (or 5°5 per cent.) Flagellata, and 3 (or 3:3 per 
cent.) Peridiniez. 

If the foregoing table be compared with the list of phytoplankton found in 
this lake in May 1903 *, it will be seen that some 16 species which occurred 
at that time were entirely absent in the period from August 1908 to July 
1909. Ali these constituents were, however, of the more casual type. 


The plankton of Ennerdale Water has two very indistinct phases :— 


I. December-May (cold period, with vernal rise of temperature). 
Mixed plankton; Diatoms more or less frequent but none 
dominant ; Desmids in comparatively small numbers. 

Il. June—November (warm period, with autumnal decline of temperature) . 
Desmid-plankton, with a few of the Protococcales, few Diatoms, 
and Lyngbya limnetica. 


The dominant Desmids attain their maximum abundance in August, and 
maintaining their numbers through the autumnal fall in temperature, begin 
to visibly thin out in December. Of the few Protococcales which occur, 
Dietyospherium pulchellum, Askenasyella conferta, and Tetraspora limnetica 
also reach their greatest abundance in August and September, whereas 
Spherocystis Schroeteri is most numerous in June. 

There is apparently no maximum of Diatoms in this lake, and with one 
exception almost all the recorded species are scarce. Particularly noticeable 
is the great scarcity of Asterionella and the star-dispositions of Tubellaria, 


* Vide W.& G.S. West, in ‘The Naturalist, April 1909. 
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and Melosira is completely absent. Rhizosolenia morsa is the only Diatom 
which was observed to become abundant, attaining its greatest maximum 
in October and November (temp. 10° and 8°3° C. respectively) near the close 
of the autumnal decline in temperature, with a second slight increase in 
March and April. A similar periodicity was exhibited by this species in 
Wastwater. 
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ST. VACULIFERUM f. BIRADIATA A.TRIANGULARIS var. SUBTRIANGULARIS 
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ARTHRODESMUS CRASSUS ——— ——-—— RHIZOSOLENIA MORSA 44444444444 


Chart of the periodicity of five of the most abundant constituents of the phytoplankton 
of Ennerdale Water. The temperatures are in degrees Centigrade. 


Flagellates and Myxophycee are rare in Ennerdale Water, although there 
is a small maximum of Lyngbya limnetica in October. 

Peridinium Willei only occurs from January to J uly, reaching its 
maximum in the latter month and then disappearing from the plankton. In 
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Windermere this organism attained its maximum in August, but persisted in 
very small numbers from September to December. 

Ceratium Hirundinella had two maxima—a small one from June to July, 
and a more pronounced one from September to October. 


2. WasTWATER, CUMBERLAND. 


This is the deepest of the English lakes, having an average depth of 
135 feet and a maximuin depth of 258 feet. It is about three miles in 
length by about half a mile in breadth, and is 204 feet above sea-level. The 
drainage is received from the western side of Scafell (3162 feet) and Scafell 
Pike (3210 feet), and from the southern slopes of the Steeple, the Pillar, and 
Kirk Fell. The lake contains a large volume of water, and is practically 
free from all contamination. The collections were made at approximately 
monthly intervals from August 1908 to July 1909. 

Aug. 4th, 1908. Temp. of water 63° F. (=17-2° ©.). The dominant 
constituent of the phytoplankton was Staurastrum jaculiferum. A few other 
Desmids were present, but on the whole the amount of phytoplankton was 
rather small. Peridinium Willei was common.  Rotifers were numerous 
and Copepods abundant. 

Sept. 5th, 1908. Temp. of water 51° F, (=10°5° C.). Plankton not 
unlike that of previous month, with Staurastrum jaculiferum dominant. 
Rhizosolenia morsa and Spherocystis Schroeteri both common.  Rotifers 
numerous. Copepods abundant. 

Oct. 5th, 1908. Temp. of water 60° F. (=15°5° C.). Phytoplankton not 
unlike that of September, with some abundance of Staurastrum jaculiferum. 
One of the most noteworthy Desmids was Genicularia eleyans. Spherocystis 
Schroeteri and Rhizosolenia morsa were both exceedingly abundant. Rotifers 
very abundant. Copepods few. 

Nov. 4th, 1908. Temp. of water 54° F. (=12°2° C.). Phytoplankton 
very similar to that of October, with the same dominant species. Genicularia 
elegans also occurred again. Rotifers very abundant. | 

Dee. 3rd, 1908. Temp. of water 48° F. (=8°9° C.). Great reduction in 
quantity of Sphwrocystis Schroeteri and slight diminution in Staurastrum jacu- 
liferum, but -eonsiderable increase in Lhizosolenia Orsay which attains its 
maximum abundance in this month. Rotifers abundant. Few Entomostraca. 

Jan. 4th, 1909. Temp. of water 46° F. (=7-8° C.). The numbers of 
Staurasirum jaculiferum further reduced, and also a considerable falling off 
in Rhizosolenia morsa. Peridinium Wille: had become frequent. Large 
Copepods were the dominant feature of the plankton. 

Feb. 5th, 1909. Temp. of water 42° F. (5°5° C.). — Staurastrum jaculi- 
ferum still further reduced in numbers. Diatoms more numerous, especially 
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Tabellaria fenestrata and Surirella biseriata. Much fine detritus was present. 
Rotifers few. 

March 5th, 1909. Temp. of water 41° F.(=5° C.). Staurastrum jaculi- 
ferum uncommon. Various Diatoms present, but no single species at all 
dominant. Much fine detritus and vegetable hairs. Rotifers and Entomos- 
traca practically absent. 

April 6th, 1909. Temp. of water 40° F. (=4:4° C.), Stawrastrum jaculi- 
jerum rather more frequent. Individuals of various groups of the Protococcales 
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STAURASTRUM JACULIFERUM forma 
TRIRADIATA 


Chart of the periodicity of five of the most conspicuous constituents of the phytoplankton 
of Wastwater. ‘The temperatures are in degrees Centigrade. 


beginning to appear. Diatoms practically absent. Much coarse detritus. 
Few Rotifers and a few Nauplii. 


May 3rd, 1909. Temp. of water 46° F. (=7:8° C.).  Stawrastrum jaculi- 
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jerum now quite common. Other members of the Chlorophycez and also 
Diatoms increasing in numbers. Rotifers fairly common. 

June 4th, 1909. Temp. of water 54° F. (=12-2° C.). The Chlorophyceze 
have now attained their maximum abundance, both as regards number of 
species and number of individuals. Peridinium Willei common. Rotifers 
numerous. 

July dth, 1909, Temp. of water 51° F. (=10°5 C.).  Staurastrum jaculi- 
ferum very abundant. Llakatothrix gelatinosa very common and at its 
maximum, Peridinium Willei common. Rotifers abundant. 


In Wastwater the chief constituents of phytoplankton are Chlorophyce 
and Diatoms, although Peridinium Willei is a conspicuous summer consti- 
tuent. The total number of species observed from August 1908 to July 1909 
was 90, of which 25 (or 50 per cent.) were Chlorophycez, 20 (or 40 per cent.) 
Bacillaries, 1 (or 2 per cent.) Pheeophycez, 2 (or 4 per cent.) Myxophycee, 
1 (or 2 per cent.) Flagellata, and 1 (or 2 per cent.) Peridiniez. 

Of these constituents only seven became really common, and only four of 
these were at any time abundant. Thus the actual bulk of phytoplankton is 
rather small. All the species recorded from the plankton of this lake in 
September 1906 * were observed in the twelve months under consideration. 


The plankton of Wastwater has two fairly distinct phases :— 

I. January-May (cold period, with vernal rise of temperature) Chloro- 
phyceze at their minimum ; Diatoms frequent but none dominant. 

II. June—December (warm period, with autumnal decline of temperature), 
Chlorophycez at their maximum, dominated by great abundance of 
Staurastrum jaculiferum. General maximum of Diatoms in June, 
although marked by abundance of Chlorophycew.  Rhizosolenia 
morsa attaining a great maximum in December. 


Although 20 species of the Bacillariew occur in the plankton of Wastwater, 
only one of them, Rhizosolenia morsa, ever becomes very abundant. This 
delicate Diatom appears rather suddenly in September and at once gets very 
numerous, attaining a great maximum in December. It then rapidly declines 
and disappears in March, appearing again in small quantity in May. It thus 
reaches its great maximum during the autumn fall in temperature. Melosira 
granulata was one of the rarest constituents of the plankton, and Asterionella 
and the star-dispositions of Tabellaria were entirely absent. 

Of the Chlorophycez, the one outstanding constituent was Stawrastrum 
jaculiferum, which occurred in enormous abundance, without any diminution, 
from June to November. The individuals were very finely developed, with 
long spines, and even throughout the winter months were not at all infre- 


quent. Oocystis lacustris and Gleocystis gigas were fairly common in June, 


* Vide W. & G.S. West, in ‘The Naturalist,’ Apri] 1909. 
2F 2 
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and Spherocystis Schroeteri reached a considerable maximum from October to 
November. The most interesting of all the green constituents, however, was 
Elakatothrix gelatinosa, one of the Protococcales only previously observed by 
Wille in the lakes of Norway*. So far as we have ascertained, this Alga is 
not only absent from all the other lakes of the English Lake District, but has 
not been observed in any other lake in the British Islands. It occurred 
sparingly during the autumnal fall of temperature, but was abundant in June 
and July during the vernal rise in temperature. 

Peridinium Willei attained its maximum in July, as in Ennerdale Water, 
but during the period of investigation it was never absent from the plankton 
and a second smaller maximum occurred from December to January. 

On the whole, the phytoplankton of Wastwater is by no means rich. A 
very minute species of Aphanocapsa was present in the January collections, 
which we have described as a new species—A. delicatissima. 


3. WINDERMERE, WESTMORELAND. 


The phytoplankton of this body of water, the largest of the English Lakes, 
has been worked out in detail for a period of 12 months from September 
1907 to August 19087. It has been shown to have three fairly distinet 
phases. 

I. January-April (cold period). Melosira granulata phase. During 
February and March the phytoplankton is at its minimum. 

Il. May-July (vernal rise in temperature). First maximum of Aste- 
rionella gracillima in May and June. 

III. August—December (autumnal fall in temperature). The Desmid- 
phase extends from August to November, and is most noticeable 
in September and October. In November is a second maximum 
of Asterionella gracillima. 

One of the leading features in the periodicity is the double maximum of 
Asterionella gracillima. There is a vernal maximum in May and June, and 
an equally great autumnal maximum from November to January, both occur- 
ring at approximately the same water-temperature (7°-8° CNS Melosira 
granulata attained its maximum in April with a water-temperature of 
pra Bil 


4. Loon Lomonp, DuMBARTONSHIRE. 


This lake is of considerable size, being 21 miles in length and 5 miles in 
width at its widest part. Although situated between mountains rising to 
2000 feet on one side and 3000 feet on the other, it is only 23 feet above sea- 


* N. Wille, in Biol. Centralbl. xviii. 1898, p. 2. 
: ue & G.S, West, in ‘The Naturalist,’ 1909, pp. 188-198, 260-266, text-figs. 3 & 4, 
and pl. 7. 
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level. The lake-basin consists of outcrops of metamorphic and Devonian 
rocks. The collections were made to the north-west of Luss at monthly 
intervals from September 1908 to August 1909. 

Sept. 2nd, 1908. Temp. of water 59° F. (=15° C.). A mixed plankton 
consisting of Chlorophyceze and Bacillariese, with a considerable quantity of 
Colospherium Kiitzingianum. Among the Chlorophycex certain species of 
Staurastrum, such as St. paradoxum var. cingulum, St. lunatum var. planctoni- 
cum, and others, stood out conspicuously, and Tetraspora lacustris and Ankis- 
trodesmus falcatus are quite common. The only common Diatoms are 
Tabellaria fenestrata and T. flocculosa. Rotifers abundant, but few Copepods- 

Oct. 2nd, 1908. Temp. of water 60° F. (=15°5° C.). Very similar to the 
collections of the preceding month, but with less Ceratium Hirundinella, 
Colospherium Kiitzingianum in great quantity. 

Nov. 2nd, 1908. Temp. of water 54° F. (=12:2° C.). Diminution in 
Chlorophyceze, more especially in number of Desmids. Calospherium still 
very abundant, but the colonies beginning to dissociate. Asterionella and 
Tabellaria fairly common. Copepods numerous. 

Dee. 1st, 1908. Temp. of water 49° F. (=9-4° C.). Chlorophyceze much 
reduced, although varieties of Stavrastrum paradoxum are still common. 
There is a great influx of detritus and a rapid diminution of Calospherium. 
The amount of Melosira granulata much increased. Copepods and Bosmina 
fairly common. 

Jan. 9th, 1909. Temp. of water 44° F. (=6°6° C.). All the phyto- 
plankton greatly reduced, except the varieties of Stawrastrum paradoaum and 
Melosira granulata. Few Rotifers, Nauplii, and Bosmina. 

Feb. 4th, 1909. Temp. of water 43° F. (=6:1° C.).. The plankton 
contains much detritus. Desmids scarcer than in January, but varieties of 
Staurastrum paradoxum not rare. Melosira granulata and Surirella robusta 
var. splendida both increasing in quantity. Few Rotifers and many Nauplii. 

March 2nd, 1909. Temp. 40° F. (=4:4° C.). Less detritus and more 
phytoplankton in the collections. Calospherium Kiitzingianum increasing 
in quantity. <Asterionella formosa common and Melosira granulata about as 
abundant as in February. Desmids present in increased numbers and 
showing signs of active division. Rotifers few, but plenty of Naupiii and 
Entomostraca, especially large specimens of Bosmina. 

April 8rd, 1909. Temp. of water 41° F. (=5° C.). Very great increase 
in Diatoms, more especially Melosira granulata and Asterionella. The genera 
Eunotia, Navicula, Surirella, and Cyclotella well represented.  Desmids 
frequent, ‘but obscured by abundance of Diatoms. Colospharium Kiitz- 
ingianum common. 

May 3rd, 1909. Temp. of water 45° F. (=7:2° C.). Diatoms entirely 
dominant, more particularly Melosira granulata. Asterionella not quite so 
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conspicuous. Calospherium very common. Desmids not uncommon, but 
somewhat masked by abundance of Diatoms. Rotifers very few. Nauplii 
very rare. 

June 2nd, 1909. Temp. of water 56° F. (=13°3° C.). Diatoms still domi- 
nant, but the Melosira-plankton has given place to a mixed plankton in 
which Tabellaria and Cyelotella are common. Increase in the Chlorophyces, 


STAURASTRUM PARADOXUM var MELOSIRA GRANULATA —— —— —-— 
CINGULUM ———— ASTERIONELLA GRACILLIMA 
ST. LUNATUM var PLANCTONICUM ------—--— — C@LOSPHARIUM KUTZINGIANUM coococe 


Chart of the periodicity of five of the dominant constituents of the phyloplankton of 
Loch Lomond. The temperatures are in degrees Centigrade. 


including particularly fine specimens of Zetraspora lacustris. Both 3-horned 
and 4-horned forms of Ceratium Hirundinella present. Rotifers few. Ento- 
mostraca few. : 

July 3rd, 1909. Temp. of water 60° F. (=15°5° C.). Mixed plankton in 
which Desmids are much more numerous. Complete disappearance of 
Melosira granulata and diminution of Asterionella. Increase in amount of 
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Tabellaria fenestrata, most of the colonies being transitional to the var. 
asterionelloides.  Carlosphwrium increasingly abundant, and Peridiniwn 
Wallet in slightly increased amount. Rotifers numerous. Entomostraca 
few. 

Aug. 2nd, 1909. Temp. of water 59° F. (=15° C.), Mixed plankton in 
which Celospherium Kiitzingianum is the dominant constituent. Desmids 
more conspicuous, and Spherocystis Schroeteri fairly common. Diatoms 
numerous, mostly Tabellaria and Asterionella. Rotifers fairly common. 
Entomostraca rare. 


Loch Lomond has a mixed plankton of Chlorophycez and Diatoms, in 
which quantities of Celospherium Kiitzingianum occur nearly all the year 
round. The total number of species observed from September 1908 to 
August 1909 was 50, of which 25 (or 50 per cent.) were Chlorophyce», 
14 (or 28 per cent.) Bacillariew, 8 (or 16 per cent.) Myxophycez, 1 (or 
2 per cent.) Flagellata, and 2 (or 4 per cent.) Peridiniez. 


There are two more or less distinct phases in the phytoplankton of Loch 
Lomond :— 

I. December—June (cold period, with vernal rise of temperature). 
Chlorophycez at their minimum ; Diatoms rapidly increasing in 
numbers towards the latter end of the period, and culminating in 
a great maximum of A/elostra granulata and Asterionella gracillima. 

Il. July—November (warm period with autumnal decline of temperature). 
Chlorophycez attain their maximum, along with a great maximum 
of Celospherium and a considerable abundance of certain Diatoms, 
such as Tabellaria. 


Of the fourteen species of Bacillariee observed in the plankton, seven 
become more or less common at some period of the year. Two of these, 
Asterionella gracillima and Melosira granulata, become dominant: the former 
from June to August, when it is associated with quantities of Tabellaria 
fenestrata ; and the latter in June, when it occurs in such prodigious 
quantity that the lake may be described as possessing a Melosira-plankton. 
In both April and May, among the thousands of straight filaments of Melosira 
were a few coiled ones such as those recorded by Ostenfeld * from a lake in 
Iceland. The two species of Vabellaria are most abundant in the summer 
months, but Swrirella robusta var. splendida attained its maximum in March 
and April. 

Of the Chlorophycew, several Desmids were common in July, August, and 
September, and a few fairly abundant up to November or December. 
Ankistrodesmus faleatus was also common in the autumn. Both Spherocystis 
Schroeteri and Tetraspora lacustris were in considerable abundance from 


* ©. H. Ostenfeld, in Botanisk Tidsskrift, xxwi. (1904) p. 233, f. 5 (p. 282). 
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July to October, specimens of the latter being particularly good. The 
occurrence of these members of the Tetrasporacew simultaneously in about 
equal abundance does not lend support to the view suggested by one of the 
authors as a result of the examination of Australian material *, viz., that 
these two plankton-algie are states of one and the same organism. Rather 
does it confirm Wesenberg-Lund’s observations + that the two are probably 
distinct. 

The Blue-green Alga Celosphwrium Kiitzingianum is one of the leading 
constituents of the plankton of Loch Lomond, dominating the whole plankton 
from August to September. It is never absent at any time of the year, 
although it is greatly reduced in the cold period when Melosira granulata 
is so abundant. An interesting discovery was the occurrence of an endophytic 
Aphanothece within the mature colonies of the Calospherium. On careful 
scrutiny this Aphanothece has been found in other lakes. (Consult p. 432.) 
The Flagellates and Peridiniew are only common in the month of September. 


5. Locn Katring, PERTHSHIRE. 


This well-known Scottish loch is 8 miles in length by three-quarters of a 
mile in breadth, and is 364 feet above sea-level. Its greatest depth is 
495 feet. Towards the eastern end, where the collections were made, the 
surrounding mountains rise to 2393 feet. The collections were made 
monthly from August 1908 to July 1909. 

Aug. 18th, 1908. Temp. of water 60° F. (=15°5° C.). Varieties of 
Staurastrum paradowum and St. cuspidatum var. maximum were very common. 
Celospherium Kiitzingianum very abundant. Diatoms few and _ scarce. 
Rotifers frequent. Bosmina very abundant. 

Sept. 17th, 1908. Temp. of water 56° F. (=13°3° C.). Very similar in 
all respects to the August plankton, but containing rather more detritus and 
fragmentary organic matter. 

Oct. 16th, 1908. Temp. of water 55° F. (=12°7° ©.). Several species of 
Staurastrum still pretty common. Calospherium much reduced in numbers. 
Merismopedia tenuissima common. hizosolenia morsa makes its appearance. 
Great increase in amount of fine detritus. No Rotifers and very few 
Nauplii. 

Nov. 1ith, 1908. Temp. of water 50° F. (=10°C.). Staurastra still 
numerous. Very little Calospherium and with colonies in poor condition. 
Filaments of Gfdogonium very common and much finely divided organic 


matter. thizosolenia morsa more numerous. No Rotifers or Entomostraca 
present. 


* G.S. West, in Journ. Linn. Soe., Bot. xxxix. (1909) pp. 75, 76. 
+ OC. Wesenberg-Lund, ‘‘ Studier over de Danske Sdéers Plankton,” Dansk. Fersky.-Biol. 
op. 5, Kjébenhavn, 1904, p. 21 (of Summary). 
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Dee. 15th, 1908. Temp. of water 45° F. (=7:2° C.).  Staurastra still 
numerous. Very little Celosphwrium, but a great increase in amount of 
organic detritus. Sterile Gidogonium still common. hizosolenia morsa 
fairly frequent, and other Diatoms becoming evident. First appearance of 
the coiled Lyngbya contorta. 

Jan. 18th, 1909. Temp. of water 43° F. (=6:1° C.).  Stawrastrum para- 
doxum still fairly common. Colospherium distinctly rare and colonies in 
very poor condition. Much fine detritus and few Diatoms. Lyngbya contorta 
not uncommon. Entomostraca and Nauplii very rare. 

Feb. 16th, 1909. Temp. of water 40° F. (=4:4° C.). Very similar to the 
January plankton, but with a larger quantity of Lyngbya contorta. 

March 16th, 1909. Temp. of water 39° F. (=3°9°C.). Staurastra becoming 
more numerous, and also considerable increase in Cosmarium abbreviatum var. 
planctonicum. All the Desmids showing active vegetative division. Diatoms 
uncommon. Much detritus; few Rotifers ; and no Entomostraca. 

April 18th, 1909. Temp. of water 46° F. (=7:7° C.). Desmids numerous, 
especially Staurastrum. Colospherium decidedly increased, and Diatoms 
not uncommon. Rotifers rare ; few Nauplii. 

May 18th, 1909. Temp. of water 46° F. (=7:7° ©.). Desmids numerous, 
especially the typical form of Staurastrum paradowum. No increase in 
quantity of Celospherium. Diatoms moderately abundant.  Lyngbya 
contorta entirely disappeared. Rotifers few ; Nauplii very numerous. 

June 17th, 1909. Temp. of water 54° F. oe 12°2° C.). Great increase in 
number of Desmids, so that the plankton has now become a Desmid- 
plankton, largely composed of a few species of the genus Stauwrastrum. The 
Chlorophycese have reached their maximum, and the Diatoms, although 
numerous, are not conspicuous. hizosolenia morsa is again common, and 
the frustules are considerably wider than in the preceding November and 
December. Few Rotifers ; Nauplii and Crustacea practically absent. 

July 16th, 1909. Temp. of water 60° F. (=15°5° C.). Plankton rather 
similar to that of preceding month. Still a Desmid-plankton, but various 
Chlorophyceee aud Peridinium Willei much more numerous, so that the 
Desmids do not dominate to the extent that they didin June. /?hizosolenia 
morsa abundant, and also a considerable increase in the quantity of Coelo- 
sphorium Kiitzingianum. Few Rotifers. Bosmina longirostris not uncommon. 


Loch Katrine has a mixed plankton of Chlorophyceee, Diatoms, and 
Myxophycez. The total number of species observed from August 1908 to 
hat) 1909 was 63, of which 35 (or 55°5 per cent.) were Chiorepircssn 16 
(or 25° 6 per cent.) Bacillariexe, 1 (or 1°5 per cent.) Pheeophyces, 8 (or 12°8 
per cent.) Myxophyceex, 1 (or 1°5 per cent.) Flagellata, and 2 (or 3-1 per 
per cent.) Peridinie. 
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The phases of the plankton of Loch Katrine, although distinct, are difficult 
to demarcate. It seems best to subdivide the year into three periods, as 
follows :— 


I. December—March (cold period, with continuous fall in temperature) 
Amount of phytoplankton small 
rapl 


Minimum of Chlorophycez and 
apid diminution of Cwlospherium up to the middle of March. 
After February, Desmids and Peridiniwn Willei begin to increase 
rapidly. Rhiz } 


as 
Rhizosolenia morsa has a first maximum from December 
to February, and then disappears 


Fie. 4 


Ba Pe JAN. | FEB.| MAR.| APR. 


Na x 
+. 
Nit* 


+4444 


Httet het 


STAURASTRUM JACULI FERUM forma 


PERIDINIUM WILLE 
TRIRADIATA 
ST. PARADOXUM (type) 


CELOSPHA-RIUM KUTZINGIANUM 00000000000 | 
RHIZOSOLENIA MORSA #+4+44+4+4+4+44+4+4 
Chart of the periodicity of five of the dominant constituents of the phytoplankton 
of Loch Katrine. ‘The temperatures are in degrees Centigrade. 
\ 
Il. April—July (continuous rise in temperature) 
Desmids and in Peridinium Willei. 


Great increase in 
striking Desmid-plankton. 


In June and July there is a 
Rhizosolenta morsa appears again 
abundantly in June, and attains a second maximum in July 
Celospherium rapidly increasing in amount 
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IIT. August-November (autumnal fall in temperature).  Culospherium 
attains its maximum and dominates the plankton in August and 
September, after which it rapidly decreases in amount. Peridiniuin 
Willei disappears in the latter month. Slght maximum of some 
Desmids from September to November. 

Of the 16 species of Bacillariewe, Synedra radians is common in October, 
‘Tubellaria floceulosa and Asterionella gracillima are both common in June, 
and Rhizosolenia morsa attains a considerable maximum in June and July. 
The latter has also a smaller maximum from December to February, dis— 
appearing entirely from the plankton from the end of February to the 
heginning of June. All the other Diatoms are relatively rare. 

Of the Chlorophycexe only the Desmids are of importance. A. sterile 
-species of GZdogonium was common in the autumn, but all other Green Algee 
except Desmids are at all times comparatively scarce. The most abundant of 
the Desmids was Staurastrum paradowum and its vars. cingulum and 
dongipes, but St. cuspidatum var. maximum and Cosmarium abbreviatum var. 
planctonicum also occurred in great quantity in the warmer months. 

The Myxophyceze were represented by 8 species, of which Calosphawrium 
Kiitzingianum alone occurred in great quantity. This Alga was never 
-absent from the plankton, and at the time of its great maximum in August 
and September is the dominating constituent. As in the case of. Loch 
Lomond, the colonies possessed the endophytic Aphanothece nidulans var. 
endophytica, Special attention should be called to a form of Lyngbya 
-contorta which occurred only in the cold period from December to April, and 
was most abundant in February. Merismopedia tenuissima was common in 
‘October. 

Of the flagellated organisms, Peridinium Willei occurs in great abundance 
in June and July, but is entirely absent during the fall in tem perature from 
‘October to February. 


6. Loch Earn, PERTHSHIRE. 


This lake, which is situated at 317 feet above sea-level, is 7 miles in 
length and rather more than half a mile in breadth. The surrounding 
mountains vary from about 2000 feet to 3224 feet (Ben Voirlich), and the 
shores of the lake consist of gravel and drift. The area of the lake is 3°91 
square miles ; its main depth is 1378 feet, and its greatest depth 287 feet. 

Owing to unforseen accidents collections were obtained from this lake only 
-on three occasions. ; 

Aug. 21st, 1903. Temp. of water 60° F.(=15:5° C.). Mixed plankton 
containing numerous Desmids and an abundance of Ceratium Jlirundinella. 
Staurastrum cuspidatum var. maximum. was particularly common, and 
quantities of Celospherium were present. 
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Dec. 10th, 1908. Temp. of water 45° F. (=7-:2° G.). Material contained 
a large amount of fine detritus. Few Desmids and few Diatoms present. 
Mice probably this collection was improperly obtained. 
C.). Very dirty material, 


Jan. 22nd, 1909. Temp. of water 41° F. (=5° 
similar to previous collection. 


TABLE OF PHYTOPLANKTON FROM LocH Barn. 


SPEcIEs. 


Chlorophycez. 


EOOGORIUNE Apa (SUCTUD) Ean x sceee soesnc sa tennnes cn ethe a Ravenctaebtenee 
ARO O/F Ur SPE LORIN) jcc Ate scaa vod ce ae. seresaens sine mawsndctaan caersios? 
| Cosmarium abbreviatum, Racib., var. planctonicum, W. & G. S. 
i West 
MPT, SBOE ois stepmom es Toe s oo Sap ss0ls sa seiseaweeses sce 
Staurastrum cuspidatum, Bréh., var. maximum, We8t..........0..4- 
a jaculiferum, West, forma biradiata........0.-.+...-. 

a LETOOU Type 4 21 LTS eg an Oe EO fe = eC 
Spondylosium planum, (Wolle) nob. .......2-.2..0ccseeaeeeeeeseeeneeees 
veprrociiiim UURGLUI , WEEE ....62ce0doaressseemecesioehcaeosienesared cre 
Dictyospheriwin pulchellum, WAVE ciacaicg set aticosancNorsainiavazeiassos 
pharocystiz. Schraciert, OhOdat 222.250.000.063 sone cece iscoeeceyeseee 


Bacillariez. 


Tabetlarig jenestrata, (Liyngd,) KUte. ....0.cossecrscveresewernseae oes 
s OCCUR, UEWOL i MOE Zastas sears este ren succes eepeninotnoceer 
rece Cian (WDE) CU ae tess ede boar ster seasens so eseateoashas 
Re Te ONIIZAO ELAL EDD! vie snwee science res bdacinesleatesseoa eerie 
iEumoria tunaris, (Hhrenb,) Grins ....00050 «:0rescesesaceesaedandsance os 
Gomphonema intricatwm, Kita. .....ccccsecredeccrsesssnosersssnsecse ons 
Vanheurckia rhomboides, Bréb., var. savonica, (Rabenh.) us s. 
Test 

Cocconema cymbiforme, HATOND. ...00-seeceersssessmosscesscorscssnanae 
SDA PMR SOT EDEL OUCH steed e oe ce dyadic tas cos sto siiuiedesgueien erp eoren 


Myxophycee. 


Oscillatoria Ag gardhit, PopON teres cicn. cases tanh see capecataeeieuuies 
Celospherium Kiitzingianwm, Nag. ....-.1-..ecseesecsnnseceesteeenneee 
Gomphospheria lacustris, Chodat .....1:-::1seccssseeeeeeeeeseneeeennney 

Aphanothece nidulans, Richter, var. endophytica, Var. N. ...+6.4-. 


| Peridiniez. 
| Ceratiwm Hirundinella, O. BF. Miiller  .........:csseessvrenecssessoenes 


Aug. 1908. 
60° BF, 
(=15'5° C.) 


rrr 


a 


Pertdininm Willet; Huitf.-Kaas  .........cscccesseceseeveeteccvecvosnes 


Dee. 1908. 
45° BF. 
(=7:2°C.) 


rrr 


rrr 


rr 


Jan. 1909. | 
41°R. 
(=5°C.) | 


jig 


Tr 


rr 


Bit 


\ 


It is to be regretted that the collections from Loch Harn were 


not much 


more complete, as it is impossible from the available material to draw any 
conclusions regarding the periodicity of the phytoplankton. 
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7. Locu Lupnaic, PERTHSHIRE. 


This loch is 44 miles in length by about half a mile broad at its widest 
part, and is 405 feet above sea-level. On its western side is Ben Vane 
(2685 feet), and on its eastern side Beinn Hach (2660 feet), the summits of 
these mountains being about two miles from the lake. 

The collections from this lake were also incomplete, but as they were made 
from August to October 1908 and from January to April 1909, it is possible 
to form some idea of the periodicity of the phytoplankton. 

Aug. 15th, 1908. Temp. of water 61° F. (=16-1° C.). The plankton 
consisted mostly of Dinobryon eylindricum and Anabena Flos-aque, amongst 
which were numerous Rotifers and much organic detritus. 

Sept. 16th, 1908. Temp. of water 54° F. (=12-2° C.). The material con- 
sisted almost entirely of Entomostraca. Tabellaria flocculosa and Dinobryon 
cylindricum were present in small quantity, and there was a little organic 
detritus. 

Oct. 16th, 1908. Temp. of water 56° F. (=13°3° C.). Much organic detritus 
and broken sterile filaments of Gidogonium. Very few Diatoms, and few 
Rotifers and Entomostraca. 

Jan. 20th, 1909. Temp. of water 34° F. (=1:1° C.). Plankton practically 
absent, collection consisting of organic detritus, but we doubt whether the 
material was collected in a proper manner. ‘Two or three species of Diatoms 
were observed, and one or two specimens of Rotifers and Crustacea. 

Feb. 21st, 1909. Temp. of water 36° F. (=2°2° C.). Scarcely any phyto- 
plankton, but much organic and mineral detritus. A few species of Diatoms. 
No Rotifers. Defective material ? 

March 16th, 1909. Temp. of water 36° F. (=2:2° C.). Phytoplankton 
mostly Diatoms, of which Surirella biseriata and Tabellaria flocculosa were 
most conspicuous. A few species of Desmids were also present in small 
quantity. Very few Rotifers. , 

April 20th, 1909. Temp. of water 44° F. (=6°6° ©.). Phytoplankton 
mostly Diatoms, of which Vabellaria fenestrata is dominant and 7. flocculosa 
less abundant. Synedra Ulna was common, and many of the valves were 
curiously bent and deformed.  Dinobryon cylindricum and Ulothrix zonata 
were both frequent. Few Rotifers were present, and there was a great 
admixture of organic detritus. 

Altogether 37 species were observed in the phytoplankton of Loch 
Lubnaig, mostly Green Algw and Diatoms. Most of the Chlorophyceze 
occurred in the August collection, whereas the Diatoms were most numerous 
and in greatest variety in March. The data at our disposal are at present, 
however, insufficient to enable us to make any definite statement reoardine 
the periodicity of the phytoplankton of this lake, if 5 
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| 
| 1908. 
Srecius. | : 
Beer: 
| Aug. par | Oct. 
Chlorophycee. 
PRPMOTONTIM. Sp. (SLOLILO).<c.s..c.csseeceescencoicoccssescanseacees| rr rr c 
Ulothrix zonata, (Web. & Mohr) Kiitz...............cseceeceee 
os subtilis, Kiitz., var. variabilis, (Kiitz.) Kirchn....)... ae 
LONG Sp (SLOUIIO) <cpassasecess.ossice vesseawsessdesdlvncettes- Aca: re 
EAH OES Hes (SUITES) esc actele sade aae snes jah 2a sZo acep wupicasereasis ee aes 
| Gonatozygon monotenium, De Bary ......... Soar st eat r 
Closterium Kitizingtt, Br6D.~.....cc2c0.c00c0cesecTocanitesscecee 
IP Papeesustlny DEMENLGLUME, NER os Sade 6. csinnoinn'p oac'scaine> sdagede vnc sad 
lnitserasterias denticulata, Bre, .-<<.c<...<.c0.se0se+Cccaciece.s 
ECosmnarium. ochthodes, Nordsb= ........cesecocecsseceesecceicees rs 
Xanthidium antilopeum, (Bréb.) Kiitz., var. depauperatum,| rv 
W. & G. S. West 
Eyjabotheca Mucost, WDVONd, ......c0e.ssseneevsssecessesscaeee= jerer 
Gymnozyga moniliformis, Ehrenb..........61 ceecseceeeeeeceees tre 
Gleocystis gigas, (Kiitz.) Lagerh. .............:ccecsecessseeess e 
Bacillariezx. / 
Tetracyclus lacustris, Ralfs, var. emarginata .........60060. eae | ox 
Tabellaria fenestrata, (Lryngb.) Kitz. ..........0.eeeceeeeeee r race Aliens 
ne FMOCCULOSH, (RON) MALT d250seancbse sand «ketch pos Is 2@ rr | rrr 
Synedra radians, (Kiitz.) Grun.........-ccccesesssernccrenneeses sae mA! Age 
ee Utne Natzeett \ MGEONs acon agecsesess sce osets reese rr 
MAsrerionellagracilema, Heib. <.....0s.o.nscsennoscesessnsvecers a, ieee 
Ceratoneis Arcus, (Ehrenb.) Kiitz., var. Amphioxys, cut erg 
(Rabenh.) De Toni | 
Eunotia gracilis, (Ehrenb.) Rabenh. ............... Rae by pi ea Late 
i pecemnalys, (Kitz.) Rabenh. .........e0scersceereseeees| oa lear oa | ake ep 
Ne encrzayh HI TeMD:) OYUN, %aoe-¢eescouscssceesoocdar oom | 
Gomphonema constrictum, Hhrenb,  ..........000cesseeeeeer ees 
es RMEPICUUTIR LUE, soa wedesidectee secs seulvaesnsodsaee | 
Narvicula major, Katz. .....1.02cc00e cesscsevecescessncevesecesnns 
Vanheurckia rhomboides, Bréb., var. saxonica, (Rabenh.)) ... 
G, 8. West 
Cocconema cuspidatum, (Kiitz.) G. S. West vecceeeeeeeeeee ioc (aeoee 
Nitzschia Sigma, (Kiitz.) W. Sm. o..seseeeeeeeeeeeceee eee wenens J ve | vee | 
SEO TSETIALO® DPOUS cdevesasn dese todoends avons tered evade 434 ero 
© EPTCOTES: Wats i astsianitedesteesk tv deenvasdevsearaee 
Myxophycee. | 
Anabena Flos-aque, (yngb.) Bréb. ...........seeeeeeeenee ees ce} 
Oscillatoria Agardhii, GomONt ........seeeeeeeeeeee eee ee tees ry | 
Flagellata. | 
Dinobryon cylindricum, Tmhok «cece rereeeeeeees c re 
Synura uvella, Hhrenb. ...-..cccceeeerere cr eserteeeecereeen - 
Peridiniez. 
Peridinium Willei, Huitf.-Kaas .......cccseeecer see eeeeeee eens rr 
ee 


rrr 
rrr 


ree 


rrr 


1909. 
Jan. | Feb. | Mar.| Apr. 
| 
| 
| 
rr ieee || sow 
| 
ag joan 
| AARP | 
| 
rr} rrr 
| rrr 
rrr | 
| | ae | } 
| aeaiisiee | | 
| | | 
etic 
| 
| 
rrr 
\ te G 
Nell Ie) r 
ne i rrr 
r r Cc 
aoe rrr 
| rrr rrr 
rrr 
ey ae rrr 
rr | rr rr 
rr 
rrr rr 
| rrr 
rrr 
vrr 
rr 
Y rrr 
re 
| | 
rey} rr 
rr r 
rr | x48 


424 MR. W. WEST AND PROF. G. 8S. WEST ON THE 


GENERAL CONCLUSIONS CONCERNING THE PHYTOPLANKTON OF 
British LAKES AND ITs PERIODICITY. 


The following conclusions are not merely drawn from the data afforded by 
the collections from the seven lakes previously described, but also from our 
observations on the plankton of dozens of other lakes in all the lake-areas of 
the British Islands. 

The coldest water-temperatures occur-from February to April and are 
frequently met with in the month of March. The highest temperatures of the 
water are as a rule in July and August. 

The greatest actual bulk of plankton occurs when the Entomostraca are 
most abundant, but the greatest amount of phytoplankton is found in the 
late summer and autumn, during the autumnal decline in temperature. 

In all the lakes examined there are certain more or less well-marked phases 
in the phytoplankton, each phase dominated by one or more of the con- 
‘stituents. It is not an easy matter to compare the phytoplankton of one 
lake with that of another, as the annual phases of one probably do not 
correspond with those of the other. Take three of the English lakes— 
Ennerdale Water, Wastwater, and Windermere ; Ennerdale Water has 91 
species in the phytoplankton, Wastwater 50 species, and Windermere 
65 species; yet only 15 species are common to all three lakes, and the 
dominant species are for the most part different. 

CHLOROPHYCE®Z.—Almost all the Green Alge attain their maximum 
vegetative abundance during the autumnal fall in temperature. 

a. Desmidiacee. The Desmid-phase is during the decline in temperature 
from August to November, and they are most abundant in September (more 
rarely in August), although in some lakes certain species reach their 
maximum in June. The plankton Desmids appear to require very similar 
physiological conditions, and the maximum vegetative activity of the group 
as a whole is just after the highest temperature has been reached : that is, 
in September, or in some cases in early October. In some lakes certain 
species are perennial, but these also have their maximum at the same 
season as the others. We have previously pointed out that this is approxi- 
mately the period of abundance of Desmids in the littoral region and in the 
bogs *. 

b. Protococeales. Of this group there are few genera of importance in 
the plankton, und the frequent pond species of Scenedesmus, Pediastrum, 
and Crucigenia are very uncommon except in the shallower and more lowland 
lakes. Sphirocystis Schroeter and Dictyospherium pulchellum are mostly 
summer and autumn constituents in the larger lakes. Elakatothria gelatinosa, 


* W.& G.S. West, in ‘The Naturalist,” May 1909, p. 192. 
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which is found only in Wastwater, and Tetraspora limnetica, which occurs 
only in Ennerdale Water, are both summer forms. Botryococeus Braunii 
is not often abundant in the British lakes and is a late summer form. 
BacILLartem.—Only in the more contaminated lakes do the Diatoms 
attain great maxima comparable to the vast quantities which periodically 
appear in many of the central European lakes. The Pennate Diatoms are 
much more numerous, and for the most part much more conspicuous than the 


Centric Diatoms. ; 

The evidence at present available shows that although many of the 
plankton-species of Diatoms occur in greatest quantity in the spring, some 
of them attain their maxima in the summer and autumn, and several of 
them have a double maximum, one in the spring and the other in the 
autumn. An instance of the latter is afforded by Asterionella gracillima in 
Windermere *, in which the spring maximum is of greater bulk but not so 
prolonged as the autumn maximum. 

The double maximum (spring and autumn) of Diatoms in general does 
not appear to be so marked in the freshwater plankton as in the marine 
plankton f, and the double maximum of the same species, as instanced by 
Asterionella gracilikma, Cyclotella compta, Rhizosolenia morsa, and others, is of 
unusual interest. 

A number of the freshwater Diatoms are perennial constituents of the 
plankton of certain lakes and can be obtained in a living condition all the 
year round. Some of them attain their maxima in the spring and others in 
the autumn, and sometimes in both. 

The occurrence of Rhizosolenia morsa is very interesting. It apparently 
had a double maximum in four of the lakes examined. In Ennerdale Water 
it had a small maximum in April (water-temperature 5°5° C.), and a much 
larger one from October to November (10°-8°3° ©.) ; in Windermere it was 
rare in May (4*4° ©.) and very rare in September (14:4° C.), not occurring 
in any other months ; in Wastwater there was a small spring maximum in 
May (7°8° C.) and a large maximum in December (8°9° C.), in Loch Katrine 
there was a moderate January-February maximum (6*1°-4:4° C.) and a 
larger July maximum (15°5° C.). The fact that the autumn maximum 
is the larger is of interest in comparison with the marine plankton of 
Western Europe, in which the autumn maximum of Diatoms consists largely 
of species of the genus Rhizosolenia. Of interest, also, is the occurrence 
of this same species in the Yan Yean Reservoir, Victoria, with only one 


* We have already discussed this double maximum (cf. W. & G. 8. West, le, 1909, 
pp. 198, 260, and 261), which has likewise been observed in Frag:laria crotonensis by 
Wesenberg-Lund (‘ Plankton Investigations of Danish Lakes, Copenhagen, 1908, p- 50). 

+ Consult Herdman, Presidential Address to the Linnean Society, Proc. Linn. Soc. 1908, 


pp. 23, 24; also Herdman & Riddell, in Trans, Biol, Soc, Liverpool, xxv. 1911, pp. ieee 
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maximum, which occurs when the temperature of the water is at its highest 
(20°37 G)F: f 

Melosira granulata is equally interesting in its occurrence, nie 
appearing in such quantity as to give a Melosira-phase to the plankton. In 
Windermere it has a large maximum in April (1°7° C.); in Loch Lomond 
the maximum is from May to June (5°-13°3° ©.). On the other hand, in the 
plankton of the Yan Yean Reservoir, Victoria, Melosira granulata attained 
its maximum abundance in the middle of the warm period with a water- 
temperature of 21° C. : 

The apparent erratic increase of the two above-mentioned Diatoms s 
relation to the water-temperatures would appear to lend support to W hipple s 
conclusion that temperature is of so little importance to Diatoms that it does 
not affect their seasonal distribution +. But in contrast to this, it is a matter 
of common observation that most Diatoms, even the Centric ones, have a 
decided preference for cool or even cold water, and that many of the 
plankton Diatoms attain their maxima with much constancy between certain 
limits of temperature. So that taking into consideration the multitude of 
observations on the occurrence of Diatoms in relation to the temperature, we 
are compelled to agree with Kofoidt{ that there are times when temperature 
is more important than food as a factor controlling the growth of Diatoms. 

Myxopnyce®.—Most of the Blue-green Algze are warm-period forms, 
occurring in greatest abundance in the early part of the autumnal decline in 
temperature. The only species which occurs in sufficient quantity to become 
dominant is Calosphwrium Kiitzingianum §, and this constituent occurs 
principally in the slightly contaminated lakes, such as Windermere, Loch 
Lomond, Loch Katrine, and others ||. Sometimes Gomphosphwria lacustris 
is fairly abundant in some of the low-lying lakes, and in one instance 
presented a considerable August maximum. 

Species of Anabena, Aphanizomenon, Oscillatoria, ete. are for the most 
part only of secondary importance in the British lakes, attaining great 
maxima only on those sporadic occasions which are signalized by great masses 
of “ water-bloom.”” This phenomenon, which does not occur in the deep, 
uncontaminated lakes, yet requires thorough investigation, and it would 
appear that its complete scientific explanation can only be obtained by 
simultaneous biological and chemical observations extending over a con- 
siderable period of time (probably 15-20 years). 


* G.S. West, in Journ. Linn, Soe,, Bot. xxxix. 1909, p. 21. 

+ G. C. Whipple, in Technol. Quart. vii. 1894, p. 214. 

{ ©. A. Kofoid, “ The Plankton of the Illinois River,” Bull. Ill. State Labor, Urbana, 
Illinois, viii. article 1, May 1908, p. 54. 

§ Gomphospheria Nageliana may occur in quantity in some of the slightly contaminated 


lakes, sometimes mixed with Celospherium Kiitzingianum or even entirely replacing that 
species, 


| Such as Lough Neagh. 
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PERIDINIEZ.—Ceratium Hirundinella, which is so ubiquitous in almost 
every part of the world, occurs only in certain lakes of the British lake- 
areas. It occurs in most of the English lakes, but is entirely absent from 
Wastwater, and very probably absent from Buttermere and Crummock 
Water. It is also a notable absentee from the larger lakes of North 
Wales. 

When this Peridinian does occur, it is a summer form with a small 
maximum in August or September. It completely disappears from the 
plankton in the winter months, entering into an encysted state in December 
in the larger lakes, or earlier in the smaller bodies of water *, and re- 
appearing about April or May. In the lakes of more southern climates it is 
a perennial constituent of the plankton t. We have not seen any seasonal 
form-variations of this organism such as those described by Wesenberg-Lund 
from the Danish lakest, although several forms frequently occur simul- 
taneously in some of the lakes. 

Ceratium cornutum is a similar summer form. 

Peridinium Willei is the most abundant and widely-distributed species of 
the genus in the English and Welsh lakes, and in some of the Scottish 
lakes. It is a summer form, with a considerable maximum at some period 
from July to September, and, as in the case of Ceratium Hirundinella, it is a 
perennial constituent of the lake-plankton of more southern latitudes. 

Species of Peridinium, like many Diatoms, do not attain a universal 
maximum at one definite period of the year, but the various species reach 
their greatest vegetative development at different times of the year§. In 
some of the pools of the English Midlands there is a summer species (a var. 
of P. cinctum), a spring species (P. anglicum), and a very early spring— 
almost a winter—species (P. aciculiferum), each of which has been shown 
to form resting-cysts at the close of the vegetative period, even though the 
vegetative periods are all at different seasons. 


* * * * *k * ** 6 * 


In studying the phytoplankton of lakes difficulties of comparison are 
everywhere met with, even when dealing with lakes in the same area. The 
constituents of the phytoplankton are not the same in all, and species 
which occur abundantly in one lake may not occur in any of the others. 


* G.S. West, “A Biol. Investigation of the Peridin, of Sutton Park, Warwicksh.,” New 
Phytologist, viii. 1909, p. 193. 

+ Brahm & Zederbauer, in Verhandl. der k. k. zool.-bot. Ges. Wien, 1904, p. 48; G. Entz, 
in Result. der wiss. Erforschung des Balatonsee, Bd. ii. Budapest, 1904; Lemmermann, in 
Archiv fiir Hydrobiol. u. Planktonkunde, iii. 1908, p. 879. 

+ Wesenberg-Lund, ‘ Plankton Investigations of Danish Lakes,’ Copenhagen, 1908, p. 69. 

§ G. S. West, in ‘ New Phytologist,’ viii. 1909, p. 194, f. 126. 
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These differences in the constituents are partly territorial and partly local, 
and are in part due to the rigorous conditions which govern the distribution 
of so many of the purely aquatic Algee. We have already shown by a 
carefully collated mass of evidence that a territorial distinction occurs in 
those lakes situated in drainage-basins in which the rocks are older than the 
Carboniferous. Some of these lakes possess a Desmid-flora in the plankton 
such as does not occur in any. lakes which are situated in basins of newer 
formations. Local differences between two lakes in similar basins are 
frequently due to contamination of the- water, some groups of Algze 
thriving under such circumstances whereas others are greatly reduced or 
eliminated. 

The varying nature of the plankton of different lakes is to be correlated 
with the fact that the various groups of Algz require different physiological 
conditions for rapid multiplication. For instance, the factors which favour 
the prolific growth of Desmids are not those which enable an equally rapid 
increase in the majority of Diatoms; and likewise those factors which 
favour the great multiplication of one species of Diatom are not favourable 
for a similar increase in another. 

A careful study of the constituents of the phytoplankton in relation to the 
lake-basins has convinced us that the factor of greatest importance in both 
the qualitative and quantitative distribution of plankton is the amount of 
dissolved salts present in the water. The highest percentage of dissolved 
salts is found in those lakes which are slightly contaminated from adjacent 
villages and farms, and we have before remarked upon the greater 
quantitative bulk of the plankton of such lakes *. 

Slightly contaminated lakes contain a greater number of Diatoms than 


uncontaminated lakes, and as a rule some of them are perennial con- 


stituents of the plankton. A few species frequently have enormous maxima, 


particularly Asterionella gracillima, Tabellaria fenestrata var. asterionelloides, 
and Melosira granulata, such maxima being probably due to the abundance 
of nitrates. The Desmida-flora of these lakes is usually poor, and few species 
ever occur in quantity. 

On the other hand, uncontaminated lakes (or lakes with very pure water) 
contain fewer Diatoms, and such as do occur in the plankton rarely attain 
even a small maximum. The Desmids are generally numerous and there 
is often a rich Desmid-plankton. The lakes of the Carnarvonshire mountains 
are excellent examples, being amongst the least contaminated of all the 
British lakes.. Hence in these lakes there are relatively few Diatoms (only 
11-1 per cent. out of a total of 162 species) and many Desmids (62-4 per 
cent.), and some of them possess a very rich Desmid-plankton. 


* W.& G.S. West, in Proc, Roy. Soe. B, vol. Ixxxi, 1909, p: 175 ; ‘Naturalist, Sept. 1909, 
p. 330, 
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Lakes which possess a mixed plankton of Diatoms and Desmids are 
probably of an intermediate character with regard to the nature and 
amount of the dissolved salts in the water. The Myxophyceze are to a 
great extent absent from the lakes with very pure water, but an examination 
of the occurrence and distribution of the plankton-species of Blue-green 
Algz indicates that the factors which control their relative abundance 
are somewhat different from those which govern the prolific occurrence of 
Diatoms. 

There is also a considerable reduction in the amount of Asterionella and 
of the star-dispositions of Tubellaria, or even an entire absence of them 
from lakes with pure water. These two genera of Diatoms are absent from 
the large African lakes, most probably owing to too high a temperature of 
the water *, but their absence from certain British lakes appears to be 
directly concerned with purity of the water. Wastwater furnishes a good 
example of a lake from which these star-dispositions of the frustules of 
Diatoms are absent. 

The comparative and periodic study of the plankton of the British lakes 
has afforded evidence in the elucidation of the fact which we first definitely 
mentioned in 1905+, and subsequently expounded at greater length ¥, 
namely, that “the rich Desmid-areas correspond with the Precambrian and 
Older Palzeozoic outcrops (together with the intrusive Igneous material).” 
It is the occurrence of a rich Desmid-plankton only in those lakes which 
are least contaminated, and have the purest water, which has led us to the 
conclusion that the principal factor controlling the abundance of Desmids is 
the nature and amount of. the dissolved salts in the water. Hence it 
becomes obvious why the rich Desmid-areas should be on the old formations, 
as for the most part the drainage-water of such areas contains much less 
in the way of dissolved mineral salts than that of areas of the newer 
formations. This is due in a great measure to the relative hardness of 
these rocks, which in itself is due to their antiquity, and also partially to the 
comparative absence of lime, a substance which is distinctly unfavourable to 
the growth of the majority of Desmids. 

It must, however, be emphasized that not all the lakes of one of these 
rich Desmid-areas contain a rich Desmid-plankton. Some are too much 
contaminated by the sewage from farms and villages, and others which may 
have no such contamination, but yet have no Desmid-plankton, probably 
receive drainage-water which percolates through certain strata from which 
too much mineral matter is removed in solution. 

Thus the comparative richness of the Desmid-flora of the various parts of 


* G. 8. West, in Journ. Linn. Soe., Bot. xxxviii. 1907, p. 84. 
+ W. & G.S. West, in Trans, Roy. Soc. Edin, xli. part 8, 1905, p. 516. 
t W. & G. S. West, in Proc. Roy. Soc. B, vol. 1xxxi. 1909, pp. 195-201, 
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the British Islands is very largely (but not entirely) dependent upon the 
presence of the requisite physiological conditions for the growth of these 
plants, such conditions being in all probability determined by the degree of 
concentration of the dissolved salts in the water. 

It seems likely that with our present knowledge of the occurrence and 
distribution of British Desmids the whole matter could be definitely settled 


by a careful and exact chemical investigation of the waters of the lake-areas, 
both of the lakes and the bogs. 


DESCRIPTION OF soME NEw Forms FroUND IN THE PHYTOPLANKTON. 


The following new forms have been observed during the foregoing 
investigation :— 


1. Roya camprica, W. & G. 8S. West, in Journ. Bot. 1903, p. 41, t. 446. 
f. 11; Monogr. Brit. Desm. i. 1904, p. 108, t. 10. f. 31. 


Forma LiMneTica, W.&G.8. West. (Pl. 19. figs. 11, 12.) 

Forma apicibus cellularum valde truncatis, pyrenoidii in cellula tota 10, 
Long. cell. 141-183 w; lat. med. cell. 6 w; lat. apic. 44-5 pw. 

Hab, Loch Katrine (June 1909). 


2. SPoNDYLOSIUM PLANUM, (Wolle) W. & G. S. West.  Sphwrozosma 


pulehrum, Bail., var. planum, Wolle, Desm. U. 8. 1884, p. 29, t. 4. ff. 3, 4. 
Spondylosium pulchrum, (Bail.) Arch., var. planum, W. & G. S. West, in 
Journ, Linn. Soc., Bot. xxxiii. 1898, p. 311; ibid. xxxv. 1903, p. 551; ete. 
Spondylosium pulchrum, Bachmann, in Archiv fiir Hydrobiol. u. Plankton- 
kunde, ii. 1907, p. 30. 

S. mediocre, filis non tortis, sine vagina mucosa; cellule circiter 1}-plo 
latiores quam Jonge, subquadrate, angulis rotundatis, profunde constrictee, 
sinu aperto et obtuso; semicellule transverse oblonge, angulis rotundatis, 
apice recto; semicellule a vertice visee oblong polis rotundatis, a latere 
visee subcirculares ; membrana glabra. 

Long. cell. 11°5-19'5 ws; lat. 12-25 w; lat. isthm, 5-115 pw 
6-ll pw. (PI. 19. figs. 5-8.) 

Hab. Fairly general in the plankton of all the British lake-areas. 

We have placed this Desmid as a species because there is no possibility of 
confusing it with any other Spondylosium. It varies much in size, but 
retains its characters with great constancy. It has little, if any, relationship 
to S. pulchrum, (Bail.) Arch., differing in its much smaller size, in its plane 
and untwisted filaments, and in the flattened closely applied apices of the 
semicells, The semicells are of a different form from those of 8, pulchrum, 


> Crass. 


PERIODICITY OF THE PHYTOPLANKTON OF SOME BRITISH LAKES. 431 


and the cells are proportionately longer. Moreover, although this Desmid is 
common in the plankton of the British lakes, typical S. pulchrum does not 
exist In any part of the British Islands, or even in Europe. 


3. ANKISTRODESMUS TORTILIS, W. & G.S. West. (Pl. 19. figs. 9, 10.) 

Cellulze in coloniis parvis tortilibus subelongatis sublaxe aggregate, inter 
algas limneticas reperte, singule minute, angustissime et acutissime, 
spiraliter contortze, anfractee 1-11; chromatophora pallide viridia sine 
pyrenoidiis. 

Long. cell. 12-18 yw; lat. cell. 0°3-0°5 p. 

flab. Ennerdale Water, Cumberland (May and Aug. 1909). 

This minute species is characterised by the spirally twisted colonies, 
reminding one to some extent of a bit of yarn or a wisp of wool. The cells 
are very minute, with a pale green chloroplast, and are spirally twisted to 
the extent of one, or rather more than one, complete spiral. Hach individual 
cell when isolated is very like a miniature representation of the solitary 
A, faleatus var. spirilliformis. 


4, TerRaspora LimneTICA, W.& G.S. West. (PI. 19. fig. 13.) 

Colonize parvee, globosze, subglobosze vel indistincte lobatee, libere natantes 
inter alias algas limneticas ; cellule parvee, globose, subconferte, indistincte 
2-4-agoregate ; pseudocilia distincta et breva. 

Diam. colon. 124-220 w; diam. cell. 4 p. 

Flab. Ennerdale Water, Cumberland (Aug. 1908). 

This tiny limnetic species seems quite unlike any other, and can be 
eompared only with 7. lacustris, Lemm., from which it differs in its more 
rounded colonies, with much more numerous and smaller cells, and in its 
distinct pseudocilia. 


5. APHANOCAPSA DELICATISSIMA, W.& G.S. West. (Pl. 19. figs. 2, 3.) 

Colonize parvee, subellipsoidez, libere natantes, tegumento firmo gelatinoso 
ochraceo et hyalino; cellula minutissima spheerica solitaria geminataye, 
subconferta ; cytioplasma homogeneum et leete zruginosum. 

Long. colon. 18-32 p, lat. 14-23 w; diam. cell. 0°5 yp. 

‘Hab. Wastwater, Cumberland (Jan. 1910). 

This minute species is characterised by its free-floating habit and 
the minuteness of its cells. It should be compared with A. elachista, 
Ww. & G@. S. West, from which it differs in the cells being only one-third 
the size, and in the more crowded colony. 


6. APHANOCAPSA ELACHISTA, W. & G.S. West, “Some Freshw. Alg. W. 
Indies,” in Journ. Linn. Soc., Bot. xxx. 1894, p. 276, t. 15. ff. 9, 10. 
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Var. conrertTa, W. & G. 8S. West. (PI. 19. fig. 1.) 

Var. cellulis multo magis confertis. 

Long. colon. 73 yw, lat. 52 w; diam. cell. 1°6-2 p. 

Hab, Loch Katrine (March 1909). 

This variety differs only in the more crowded disposition of the cells, 
which are of approximately the same density as in A. delicatissima. 


7. APHANOTHECE NIDULANS, P. Richter, in Wittr. & Nordst. Alg. Exsic. 
1884, no. 694. 


Var. ENDopHYTIcA, W. & G. S. West. (PI. 19. fig. 14.) 

Var. habitu endophytico intra colonias Celospherii Kiitzingiant. 

Long. cell. 2°5-4°5 ws Jat. cell. 0°8-1 p. 

Hab. Loch Lomond, Loch Katrine, Lough Neagh, ete., occurring as an 
endophyte within the colonies of Calospherium Kiitzingianum whereyer that 
Alga attains a large maximum. 

The cells are of precisely the same form and size as many of the rod- 
shaped bacteria which frequent the gelatinous colonies of Algze, but they are 
of a brilliant blue-green colour. 

[ We wish to emphasize the fact that the cells of this endophytic Aphanothece 
are not bacteria. This is the more necessary as rod-shaped bacteria occur 
commonly in and upon the colonies of Cwlospherium and Gomphospheria. 

It is possible that the “ Bazillus sp. 1”? described by Bachmann (Archiv 
fiir Hydrobiol. u. Planktonk. iii. 1907, p. 78, and p. 60, fig. iii 5) as occurring 
in the colonies of Gomphospheria Négeliana is identical with Aphanothece 
nidulans var. endophytica. 

It would seem that the blue-green colour is the only outstanding feature 
which distinguishes species of Aphanothece from species of Bacillus, and as 
all the above specimens were brilliantly coloured we have referred them to 
Aphanothece.—W. & G.S. Wust, 28th April, 1912. | 


EXPLANATION OF PLATE 19. 


Fig. 1. Aphanocapsa elachista, W. & G.S. West, var. conferta, var.n. Xx 500. 
2-8. Aphanocapsa delicatissima, sp.n.  X 1000. 
4, Plectonema Boryanum, Gomont. x 500. 
5-8. Spondylosium planum, (Wolle) nob. x 500. 
9-10. Ankistrodesmus tortilis, sp.n. 1000. 
11-12. Roya cambrica, W. & G.S. West, forma limnetica. x 500. 

18. Tetraspora limnetica, sp. n.  X 500. 

the cells. 


Aphanothece nidulans, P. Richter, var. endophytica, var. n., within the colony 
of Coelospheyium Kitzingianum. x 500, 


The pseudocilia are not shown on all 
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On some Mosses of New Zealand. 
By Hueu Nevitur Dixon, M.A., F.LS. 


(PLaTES 20 & 21.) 
[Read 7th December, 1911. ] 


Tue Mosses dealt with in the following pages were for the most part 
collected by Mr. James Murray, during the visit of the ‘ Nimrod,’ on the 
British Antarctic Expedition, 1907-9, in two separate districts—(1) the moist 
subtropical bush on the Waitakarei Hills, 12 to 20 miles N.W. of Auckland, 
in the North I. ; (2) a limited area of the Mt. Cook district in the South L., 
at heights ranging from 2500 to 5000 ft. A small but interesting gathering 
was made by Dr. Mackay at about 6000 ft. on the Nun’s Veil Mt. in the 
latter district. I have also from time to time received collections of mosses 
from several collectors, made in different parts of New Zealand ; and while 
it has not seemed desirable to give any extensive list of these collections 
here, I have included a certain number of them, either from their special 
interest as contributing additional knowledge to the bryology of New 
Zealand, or on account of light thrown by them on plants included in 
Mr. Murray’s collections, either from the point of view of distribution 
or other causes. 

The principal of these collections are as follows :—(a) A number of plants 
sent me from time to time collected by Mr. W. Gray in the neighbourhood 
of Mauriceville, Wairarapa, North I., some of them of the highest interest; 
(b) a collection made by Miss E. W. Blackwell near Kurepo, Paparoa, 
Kaipara, to the north of Auckland, North I, in the spring of 1904 ; 
(c) several small gatherings by Mr. Arthur Perry, from the Okau River, 
near Levin, Horowenua, North I.; (@) a collection sent me by Mr. W. H. 
Burrell, made by Mr. Chas. J. Burgess near Hunterville, Rangitikei, 
North I., in 1905; (e) a further collection made by Mr. J. Meiklejohn, 
from Lake Wakatipu, South L., in 1904, and sent me by Rey. D. Lillie. 

Although the total number of species comprised in Mr. Murray’s collections 
and the others referred to does not bear a large proportion to the total moss- 
flora of New Zealand, their contribution to the bryology of the Islands is by 
no means unimportant. The moss-flora of New Zealand, like that of the 
higher ‘plants, may be divided generally into three categories:—(1) The 
Malay-Australian, (2) the endemic, (3) the Antarctic-fuegian. The mosses 
dealt with in this report make some, perhaps small, but not by any means 
insignificant, contribution to each of these categories. If, as I presume is a 
fair assumption, any species ascertained to be common to Tasmania (or 
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Australia) and New Zealand may be expected to have migrated from 
the former region to the latter, then the following list shows an addition 
of three species to the first category (exclusive of more or less cosmopolitan 
species here recorded for the first time), in plants hitherto known only from 
‘Tasmania or continental Australia. The five new species described form an 
addition, for the present at any rate, to the extensive endemic flora of the 
Islands ; while in two cases at least—viz., the subgenus Zolodontium 
(represented by the new species Dicranum Mackayi) and Dicranoweisia 
antarctica—we have a very interesting addition to the floral links between 
New Zealand and the Antarctic and Fuegian regions. 

My thanks are due for assistance in working out the determinations 
of this list to Dr. Brotherus and Monsieur Cardot, and to the authorities 
of the British Museum and Kew Herbaria. 

T have used the nomenclature and arrangement of Brotherus in the Musci 
(Engler & Prantl, Natiirl. Pflanzenfamilien). 

When the plant was found fruiting I have added *c.fr.’ 
cases no fruit was present. 


>; in all other 


SPHAGNACE. 
SPHAGNUM CYMBIFOLIUM, Hhrh. Mt. Cook district (Murray, No. 83). 


S. mepium, Limpr. Mt. Cook district (Murray, No. 84). This species 
has not, I believe, been recorded for New Zealand, nor, so far as I am 
aware, has any record been published for Australasia. 


ANDREAACEA. 


ANDREHA PETROPHILA, Ehrh. Nun’s Veil Mt., 6000 ft, (Dr. Mackay, 
No. 132). 


AnprewA (CHAsMocALYX) Micueniu, Broth. & Dixon, sp. nov. (PI. 20. 
figs. 1-5.) 

Lawxe ceespitosa, subaquatica (?), rufo-castanea vel superne rufo-olivacea ; 
caulis gracilis, parum divisus, inferne remote supra densiuscule foliosus. 
Folia rufo-flavescentia, fragilia, patentia, apice suberecta, siccitate sub- 
catenulate incurva, 1 mm. longa, e basi ovata vel oblonga breviter late 
oblongo-lingulata, obtusa vel brevissime obtuse mucronata, marginibus supe- 
rioribus. hie illic anguste recurvis vel latius reflexis, apice seepius eroso. 
Costa valida, juxta basin dilatata, ad 100 w, superne circa 50 w lata, rufa, 
percurrens. Areolatio superior densa, pellucida, e cellulis parvis hexagono- 
rotundis incrassatis lwvibus 4-7 w latis instructa, cellulis juxta basin 
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marginem versus quadratis vel subquadratis, parum majoribus, juata costam 
tantum in paucis seriebus paullo elongatis breviter oblongis. Flos masculus 
capituliformis, terminalis; bractese externe foliis similes sed breviores, 
interne breviter late ovate, subacute, vel suborbiculares, eymbiformes, 
enerves ; antheridia clavata, breviter stipitata. Cetera ignota. 

Hab. Mt. Cook district, South I., 2500-5000 ft.; leg. Michell (No. 66). 
Named after Dr. Michell, who was associated with Mr. Murray in collecting 
mosses on frequent occasions. 

A distinct species, uearly allied to A. australis, F. Muell., from Australia, 
but differing from that in the simple, slender, laxly foliate stems and the 
leaves which are obtuse and broad at the apex, not in any way tapering or 
acute. In A. australis the lower leaves especially taper gradually to a sub- 
acute point, and are strongly incurved at the apex and often subcucullate, 
It is also very close to A. elintoniensis, R. Br. ter., of which no specimen 
appears to exist in Brown’s herbarium, and which unfortunately I have not 
been able to see. The figures, however (Trans. N.Z. Inst. xxv. p. 276, 
1852), show a very distinctly narrower nerve, and the lower leaves at least 
are acute, whilst, from the description, the plant is differently coloured (pale 
above, dark below), and the lower leaves are linear-lanceolate and acute ; 
no reference is made to the cells. The uniformly short, broad and broadly- 
pointed leaves in our plant seem to distinguish it at once from all the 
hitherto described species of this group, though the two species referred to 
approach it closely in the form of the upper leaves. 

ANDREA AQUATILIS, R. Br. ter., is a far larger, very robust plant, with 
longer leaves having acute points. A. lanceolata, R. Br. ter., is more robust, 
with acute leaves, narrower nerve, and very dense areolation. 


DICRANACEZ, 

DirrRICHUM AUSTRALE, Mitt. Mauriceville, Wairarapa, North I., 1909 
(Gray, Nos. 62, 82), c.fr. The specimens of this species in Herb. Hook. at 
Kew show a great variation in the dentation of the subula, from sharply 
spinulose to entire or subentire. 

D. arrive (C. Muell.), Hampe. Mt. Cook district (Murray, No. 27), ¢.fr. 

D. taxtrotium (Hook. f. & Wils.), Broth. Mt. Cook district (Murray, 
No; 105), c.ér. 

CERATODON PuRPUREUS, Brid. Waitakarei Hills (Murray, No. 9), c.fr. 

DIORANELLA Scuresert (Sw.), Schimp. Mauriceville, Wairarapa, 
North I., 1909 (Gray, No. 42). 

D. cuatHrata, Hook. f. & Wils. Mauriceville, Wairarapa, North T., 1909 
(Gray, No. 27); Lake Wakatipu, South I., 1904 (Meiklejohn, No. 12). 
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DicrANOWEISIA ANTARCTICA (C. Muell.), Par. Mt. Cook district (Murray, 
No. 126), cfr. Det. Brotherus. This is one of the very interesting additions 
to the New Zealand flora. It is recorded by Paris from Marion I., Hermite 
I., and Campbell I., only, and is therefore of exclusively subantarctic dis- 
tribution. Like several allied species it has a peculiar configuration of the 
leaves when dry, the upper part being strongly contorted while the lower half 
remains erect and unaltered. 


Lxucotoma Menzies (Tayl.), var. rigipuM (Hook. f. & Wils.). Waita- 
karei Hills (Murray, No. 7). Paris, it may be noted, has omitted to give 


Tasmania in the distribution of this species. 


L. Brntarpieri (Schwaeg.), Broth. Waitakarei Hills (Murray, Nos. 18, 
L. SUBPUNGENS (Hampe), Broth. Mt. Cook district (Murray, No. 115), 
e.fr. Det. Brotherus. Recorded hitherto, I believe, only from Australia and 


Tasmania. 


L. picranoipes, Broth. (Dicranum leucolomoides, C. Muell.). Mt. Cook 
district (Murray, No. 117), c.fr. Det. Brotherus. 


L. serosum (Hook. f. & Wils.), Broth. Mt. Cook district (Murray, No. 129). 


Leucotoma sp. Mt. Cook district (Murray, No. 92). <A plant in small 
quantity which I have not at present been able to determine. 


L. ropustum (Hook. f. & Wils.), Broth. Lake Wakatipu, South I. 
(Meiklejohn, No. 4). 


L. PungenteLya (C. Muell.), Broth. Mauriceville, Wairarapa, North L., 
1909 (Gray, No. 14). (PI. 20. figs. 12-14.) 

This was found by Mr. Gray growing in extensive dense patches 6 inches 
deep, in the bush under trees, and was observed by him for several. years 
without showing any fruit. A capsule which appeared one year was found 
to belong to L. Billardieri, which grew associated with it and at first sight 
closely resembled it. It was evidently a close ally of L. Billardiert, with 
which Dr. Brotherus was inclined to associate it; but it presented certain 
characters of some weight, especially in the arrangement of the leaves, which 
are erecto-patent, not or very rarely and only slightly faleato-seeund, and 
frequently, but not always, collected at the apex of the stem into a penicillate 
tuft or point, and also in the subtubulose entire or subentire subula, and the 
nerve, which is smooth or almost so at back. It appeared to be very near 
D, Pungentella, C, Muell., and through Herr L. Loeske’s kindness I was 
enabled to compare it with C. Mueller’s type in the Berlin Herbarium, and 
both Herr Loeske and myself felt no doubt of the identity of the two plants, 
allowing for a slight difference in habit. Herr Loeske at the same time 
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compared it with Dicranum leucolomopsis, C. Muell., n. sp., MS. in Herb. 
(Ins. Wairakai, New Zealand), and found it to agree even more exactly with 
that plant. Herr Loeske, however, considers—and T am entirely of the same 
opinion—that 1). leucolomopsis cannot be separated from D. Pungentella :— 
*D, Pungentella ist vielleicht nur eine derbere xerophytischere Form von 
leucolomopsis.” I am the more inclined to this view as Mr. Gray’s plant 
shows two distinct forms, one taller, more slender and graceful, the other 
shorter, firmer, with more rigid, less graceful foliation, corresponding 
to the two plants of C. Mueller, but identical in structure, and both coming 
from the same station and I believe forming part of the same patch. 

I should therefore propose the synonymy as follows :— 


Leucotoma PUNGENTELLA, Broth. 
Syn. Dicranum Pungentella, C. Muell. 
Dicranoloma Pungentella, Par. Index, ed. ii. 
Dicranum leucolomopsis, C. Muell. MS.in Herb. et Gen. Muse. Frond. 
p- 290 (nom. nud.). 

It has only been recorded hitherto from Tasmania, and as it has not been 
illustrated I have figured it on Pl. 20. figs. 12-14. 

Since the above was written I have received a few fruiting stems from 
Mr. Gray, gathered near Mauriceville in 1907. The sporophyte does not 
present any marked difference from that of DPD. Billardieri; the only 
distinction that I have been able to detect is the slightly longer seta, 3 em 
to 3°5 and nearly 4 cm., while in D. Billardieri I have never seen it longer 
than 3 em., while it is frequently much shorter. 


Dicranum (Hoxtopontium) Mackayi, Broth. & Dixon, sp. nov. (Pl. 20. 
figs. 6-11.) 

Dense hwmillime ceespitans, 1-2 cm. altum, sordido-viride, intus fuscum. 
Caules haud radiculosi, inter se arcte adherentes, pluries divisi, tenelli. 
Folia sat conferta, fortiter faleato-secunda vel hamata, siccitate parte superiore 
tortilia, 3-4 mm. longa; e basi latiore (circa 0°5 mm, lata) sensim in subulam 
longam attenuatam hamatam profunde canaliculatam subtubulosam integerrimam 
angustata; costa angusta, 30-40 pw lata, pereurrens. Areolatio e cellulis 
superioribus brevibus guadratis vel rotundo-quadrates vel breviter oblongis 
(umine 7-8 « lato), inferioribus sensim elongatis, prope basin adi 40 pw 
longis, linearibus, omnibus incrassatis, angulis rotundatis, instructa; cellule 
ad basin juxta costam peranguste, alares plures latiores laxee subquadrate 
pellucideg vel rufee, auriculas bene distinctas paullo inflatas magnas eftormantes. 
Autoicum. Flores 2? aggregati, apicales; flos g¢ juxta suppositus, bracteis 
internis brevibus ovatis, antheridiis numerosis ; perichetium 2 mm. longum, 
bracteis externis ovalibus, breviter obtuse cuspidatis patentibus, internis 
brevioribus late vaginantibus abrupte in subulam brevem attenuatis. Seta 
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perbrevis, 3 mm. longa, straminea, swpe flexuosa, curvata. Theca minuta, 
deoperculata 0°65-0°70 mm. longa, late ovata, collo subnullo, gualis, levis, 
fusca, operculo oblique rostrato thee fere squilongo. Exothecii cellule 
sat laxee, late breviter rectangulares, parietibus tenuibus firmis, sub ore in 
4—6 seriebus minores, transverse elongate, subincrassatee. Calyptra cucullata, 
levis, totam thecam obtegens. Spori 12-20 p, leves. Peristomii dentes sub 
orificio inserti, breves, lanceolati, circa 120 w longi, integri, incurvati, pulchre 
«urantiaci, sat dense lamellis tenuibus haud prominentibus preediti, ambabus 
paginis grossiuscule papillosi nec striati. 

Hab. Nun’s Veil Mt., Mt. Cook district, alt. 6000 ft.; leg. Dr. Mackay 
(No. 130). 

This interesting little moss adds a fourth species to the subgenus //olo- 
dontium, a small group of Dicranum hitherto consisting of three species only, 
which in some respects form a connecting link between Dicranoweisia and 
Dieranum. The three remaining species were described by Mitten in the 
‘Musci Austro-Americani’: one (J. inerme) from Andes Quitenses, leg. 
Jameson ; the other two (DV. ramulosum, Mitt., and D. pumilum, Mitt.) from 
Hermite I., Fuegia, leg. J. D. Hooker. ). inerme is a quite different plant, 
with a seta $in. long, etc. I have not seen specimens of the other two plants, 
but they clearly differ from the New Zealand species : D. ramulosum in the 
shorter stems, leaves erecto-patent, striate, with different upper areolation ; 
and D. pumilum in the longer seta, which Mitten describes as ‘* pedunculo 
elongato,” while that of D. ramulosum, which is 2 lines (=5 mm.) long,tis 
described as “ breviusculo.” The two species of the newly described genus 
Verrucidens, Card., placed by Brotherus under the tribe Seligerise, must also 
be compared : V. turpis differing notably in the papillose cells and prominent 
dorsal lamellee of the lower part of the peristome teeth, and V. immersus in 
the immersed capsule. Our species would appear to show, in the peristome, a 
relationship between Verrucidens and Holodontium. In the habit and somewhat 
peculiar torsion of the upper part of the leaf when dry, while the lower half 
is erect and unaltered, it exhibits a resemblance to Dicranoweisia antarctica 
(C. Muell.). Wersta Webbu, R. Brown ter., has smaller, regularly quadrate, 
often roughish upper cells, sinaller auricles, etc. 


CAMPYLOPUS TORQUATUS, Mitt. Waitakarei Hills (Murray, No. 28), e.fr. 
(. INTROFLEXUS, Brid. Waitakarei Hills (Murray, No. 2). 


C. appressirotius, Mitt. Mauriceville, Wairarapa, North I., Aug.—Sept. 
1909 (Gray, Nos. 34, 61), c.fr. 


CamPYLoPts, spp. C. clavato affines. 
The Campylopi of this group are very difficult to determine : partly 
because of the uncertainty which attaches to the value of slight differences in 
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the leaf form and structure in plants which are usually sterile, and even when 
in fruit do not exhibit any great diversity in form; partly because of the 
difficulty of ascertaining exactly what was intended by some of the earlier 
described species. One of the earliest of these was Dicranum clavatum, R. Br. 
(in Schwaegr.) ; and various plants have been so called and afterwards 
distinguished as new species, e. g., C. appressifolius, Mitt., and C. insititius, 
Hook. f. & Wils. Carl Miiller, it may be mentioned, has also imported a con- 
siderable amount of unnecessary confusion, in his ‘ Genera Muscorum Fron- 
dosorum,’ into a group already puzzling. In his introductory notes on 
Campylopus he debates the advantages of two lines of classification of the 
species, finally deciding on the method of first splitting up the genus into two 
broad groups—I. Campylopodes pilifert ; Il. C. depiles—remarking “ da hier- 
durch schiirfere Grenzen sich ergeben.” He then proceeds to include in the 
©, piliferi Camp. capillatus, Hook.f. & Wiis., which in Wilson’s own Herbarium 
shows uo trace whatever of hair-points either on the original or other specimens; 
and further, under the C. depiles, § d, C. capitiflori, he includes C. clavatus, 
R. Br. (which, whatever else may be uncertain, has hair-pointed leaves), and 
C. insititius, Hook. £. & Wils., also a piliferous species, while for some reason or 
other C. appressifolius, Mitt., finds no place here, nor, so far as I can discover, 
anywhere else. 

Schwaegrichen’s figure of R. Brown’s ). clavatum shows a very widely-nerved 
leaf (the basal portion figured to a larger scale gives a different impression, 
but ought, perhaps, not to be relied on for this point), the nerve occupying at 
least two-thirds the width of the base. No alar cells are shown, but the enlarged 
figure 4 seems to indicate the possible presence of a small area of such cells 
before the removal of the leaf. A point, however, that appears to me of real 
importance is the character of the basal cells, which are carefully figured, and 
show a uniform reticulation of shortly-rectangular, jirm-walled cells occupying 
the whole width of the lamina to the base. This would seem to exclude definitely 
from the seope of C. clavatus all those plants with a supra-alar region of 
hyaline cells forming towards the margin a kind of border of extremely narrow 
elongate thin-walled cells reaching obliquely upwards and clearly differentiated 
from the upper areolation, such as is frequent enough in Campylopus and is 
always a feature of, e. g., C. introflexus, Brid. It is present in a specimen in 
the Brit. Mus. Herbarium, which, with a widé nerve—above half the width of 
leaf at least,—has the clavate habit of Brown’s species, and is labelled 
“¢ Dicranum clavatum, R. Brown, in Schwaeg., King George’s Sound, N.H., 
comm. Graham,” in Herb. Shuttleworth, the name being written in Bruch’s 
hand. The upper cells in this specimen are finely but distinctly muriculate, 
and with the basal areolation preciude, I think, the correctness of the naming. 
Two other specimens from Hampe’s Herbarium, “ Austral. felix ins. al. ; 


Dr. F. Miiller,” and “Austral. Felix,” are somewhat clavate oe eee though 
2 Hz 
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variable, have a distinctly narrower nerve, less than half the width of the leaf, 
and are quite without the supra-alar region of narrow marginal cells, the upper 
areolation gradually and uniformly enlarging downwards, often becoming 
rectangular hut sometimes remaining in part oblique to the very base. They 
may quite probably represent R. Brown’s plant, but without a closer com- 
parison with the original specimen in Herb. Schwaegr. than I have been able 
to make I do not feel equal to pronouncing a decided opinion. 

The Waitakarei plant differs at once, and I think crucially, from these in 
the supra-alar areolation as referred to above, while it differs from the figure (3) 
in Schwaegrichen in the distinctly narrower nerve, which is constantly less 
than half the width of the leaf (4 to 2). There is generally a small patch of 
coloured basal cells, reaching to the nerve and slightly enlarged, but not 
forming distinct auricles. For these reasons I was inclined to regard it as 
a species probably distinct from the above-mentioned ones (Dr. Brotherus 
writes: “‘ C. clavato affinis sed reticulatione basilari diversa. Ann. sp.?”). 
But from the description and figures it appeared to be in all probability 
C. insititius, Hook. £. & Wils., a conclusion afterwards confirmed. 


: : a hie , — : hed 

Campytopus rssitirius, Hook. f. & Wils. Waitakarei Hills (Murray, 
Nos. 8, 32). 

T have compared this plant with C. insititivs in Wilson’s Herbarium, and 
find it to agree quite well with plants labelled ‘‘ Tasmania, Oldfield,” and 

: a : ; 

“Tasmania, Stuart.” It is new to New Zealand. Mitten appears to have 
doubted the distinctness of this species from C. clavatus (R. Br.), and there 
has indeed been considerable confusion concerning C. clavatus and its allies. 
This has often, no doubt, and certainly in some cases, arisen from misunder- 


standing as to what Brown’s plant actually was, and it has seemed desirable 


to obtain information which would clear up some of the difficulties. I am 
indebted to the authorities of the Herb. Boissier, through the good offices 
of Dr. J. Briquet, for kindly sending me the original of Brown’s plant from 


Duby’s Herbarium. The specimens in that herbarium are two: one, of which 


the original label in Schwaegrichen’s handwriting was “ Dieranum clavatum, 
R. Br., Suppl. 3, 2 


Van Diemen Land” (“scripsit Schwaegrichen qui ex 
Gaudichaud habuit” teste Dr. Colomb-Duplan) ; the other labelled “New 


Holland” (as I understand, collected by Sieber). These two plants undoubtedly 
represent two different species, and clearly the former (the Van Diemen’s 
Land plant) is to be taken as the type of R. Brown’s species. The Australian 
plant shows a distinct area of hyaline supra-basal cells, with a wide border of 
extremely thin-walled, elongate, hyaline cells running obliquely outwards 


j , and 
upwards (as in C. introflerus), with scarcely any distinct alar cells. The 
specimens are too fragmentary to give much idea of the habit, except that it is 
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different from that of the Van Diemen’s Land specimen; the leaves are 
frequently shortly hair-pointed. I should have little doubt that this is the 
C. insititius of Hook. f£. & W., from a study of original specimens as mentioned 
above ; and it appears quite likely thatit may have been a comparison of this 
plant with C. insititius that led Mitten to suggest the identity of that species 
with the Dicranum clavatum of R. Brown. 

The type plant of Schwaegrichen’s Herbarium is, however, quite a different 
thing. It is at once marked by its large, very distinct auricles, formed of 
suddenly enlarged dark brown alar cells. The presence of these auricles is at 
least suggested by Schwaegrichen’s fig. 3, but they are not indicated in fig. 4, 
which represents the areolation of the lower part of the leaf on an enlarged 
seale. It is clear, however, that, intentionally or not, the supra-basal cells 
alone are figured, the leaf having been torn away, as frequently happens, 
leaving the alar cells behind. This has no doubt led to the supposition on the 
part of writers who only knew R. Brown’s species from the description and 
from Schwaegrichen’s figures, or from specimens wrongly distributed under 
that name, that C. clavatus was one of the species lacking distinct auricles. 
This is confirmed by the fact that in the ‘ Handbook of the New Zealand 
Flora’ the descriptions of C. appressifolius, Mitt., and C. clavatus (R. Br.), 
which were to all intents and purposes drawn up by Mitten, omit all mention 
of auriclar cells for the latter, while they are attributed to C. appresszfolius. 

The nerve is about 2 the width of the leaf above the auricles ; I have not 
made a transverse section, but from a careful observation of the surfaces 
it is clear that the ventral cells are rather narrow, and the dorsal smail and 
somewhat incrassate, and certainly more or less lamellose. A very few of the 
leaves show a short hair-point. The upper areolation of the expanded part 
of the lamina is obliquely rhomboidal and distinctly incrassate; passing lower 
in the leaf the cells become more rectangular, the bulk of them, however, 
remaining more or less short and incrassate—in fact Schwaegrichen’s figure 
represents them fairly well, although I have not found them so regular as 
there depicted,—while the supra-basal margin shows a row or two of more 
elongate and probably less incrassate cells. This, however, is extremely 
narrow and indistinct : it is in some measure, at any rate, and possibly almost 
entirely due to erosion with age ; and at the most it is entirely alien to the 
broad border of narrow, linear, hyaline cells which obtains in the species 
with a supra-basal area of thin-walled, hyaline tissue, such as C. introjlecus 
and C. insititius. 

The two stems shown on the sheet of the type specimen of D. clavatwm are 
about 1-14 inches high, with the leaves somewhat interruptedly comose, so 
that in the dry state the stem would no doubt under natural conditions 
take the clavate form suggested by the name. This is, however, the case 
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with other allied species, and while it may afford a distinguishing character 
in the case of C. appressifolius, it must not be looked upon as in any way 
specially characteristic of C. clavatus. 


Dicnemos catycrnus (Hook.), Schwaeg. Waitakarei Hills (Murray, 
No. 17), cum pericheetio. 


D. semroryptus, C. Muell. Waitakarei Hills (Murray, No. 57), c.fr. 


LEUCOBRYACEZ. 


Leucopryum cANnpIpum (Brid.), Jaeg. Waitakarei Hills (Murray, 
Nos. 28, 46). 


L. Teysmannianum, Dozy & Molkenb. Geheeb in Rey. Bry. 1876, p. 3, 
in a short notice of some Australian mosses recently collected, gave, among 
other new species determined by C. Miiller but not then published, L. spezro- 
stichum, C. Muell., adding in brackets “(selon MW. Hampe cest le L. Teys- 
mannianum).” Ihave received from Rev. W. W. Watts a specimen named 
L. speirostichum, C. Muell., gathered near Ballina, N.S.W., and determined by 
Brotherus ; and I have had several plants of the same species sent me from 
New Zealand, viz.: Kaipara, North I., 1904 (Blackwell, Nos. 7, 8, 9); 
Hunterville, Marton, North I., 1905 (Burgess, No. 12) ; Levin, North L., 
1903 (Perry, No. 101). I should certainly be inclined to refer all these 
plants to the L. Teysmannianum of the ‘ Bryologia Javanica.’ 


FISSIDENTACES. 


FiIssIDENS DEALBATUS, Hook. f. & Wils. Mauriceville, North I., 1909 
(Gray, No. 33). 


F. tigunarus, Hook. f. & Wils. Hunterville, Marton, North I. (Burgess, 
IN Oe) 


FisstpENs sp. Waitakarei Hills (Murray, No. 52). Probably a new 
species of the Sect. Bryoideum, with leaves faleate and subundulate, very 
wide below, with narrow border reaching to apex ; but the quantity is too 
small for accurate determination. 


F'tsstpeNs (SEMILIMBIDIUM) ANISOPHYLLUs, Dixon, sp. nov. (PI. Qt. 
figs. 42-45.) 

Pusillus, dense gregarius seu cespitosus, pallide virens. Caulis brevis, 
2-3 mm. altus, simplex. Folia caulis fertilis valde inequalia, 6-8-juga, infima 
minuta, squamiformia, supra sensim majora, brevissime obtuse late oblongo- 
ovata, remotiuscula ; superiora in comam conferta, multo longiora, lingulato- 
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lanceolata acuta, suprema bina sepe anguste lingulata, peracuta, 1-1°5 mm. 
longa, omnia siccitate incurva, vix crispata. Folia inferiora sepius omnino 
immarginata, comalia in lamina yaginante sepissime, seepe quoque in laminis 
binis superioribus, limbum variabilem angustissimum exhibentia. Costa ad 
basin validiuscula, supra sensim angustata, pellucida, in foliis inferioribus 
sub apice soluta, in comalibus subpercurrens. Rete pellucidum distinctum, ¢ 
cellulis superioribus irregulariter subhexagonis, 8-10 p latis, subleevibus, nec 
chlorophyllosis, parietibus firmis subincrassatis, basilaribus paullo laxioribus 
eélongatis instructum. Caules steriles inter fertiles intermixti, foliis remoti- 
usculis, subzequalibus, brevibus subacutis, pellucidis, immarginatis. Foliorum 
omnium lamina dorsalis infra sensim angustata, supra basin evanida, Lamina 
vaginans, longitudine variabilis, seepius medium folium cirea attingens ; in foliis 
comalibus haud conduplicata, ventricose vaginans, vir equitans. Dioica videtur ; 
flores masculi haud visi. Seta terminalis, supra basin crassam subgeniculata, 
2°5—3 mm. longa, theca (immatura) erecta vel suberecta, eequalis, operculo brevi- 
rostri. Calyptra parva, levis. Peristomium sporique haud visi. 

Hab, On a damp bank at side of road, Mauriceville, North I.; July 19, 
1910 (Gray, No. 74), ¢.fr. 

A rather interesting little plant, forming in some respects a link between 
the Sections Semilimbidium and Heterocaulon. It is especially noteworthy 
for the inequality of the leaves, which gradually increase in size upwards, 
becoming at the same time narrower and more acute, giving a somewhat 
fan-shaped outline to the frond. The widely-spreading, scarcely conduplicate 
vaginant laminee of the upper leaves and the variable border (which on the 
vaginant lamina is occasionally intramarginal) are other characters. 

tis perhaps most nearly allied to /. vittatus, Wils., but the areolation in 
that is short to base, the border is quite different (usually intramarginal on 
the vaginant lamina), the upper cells much more obscure, and the nerve and 
border much more pellucid. /. brevifolius, Hook. f. & Wils., has not the 
peculiar foliation of our plant. /. semilimbatus, Hampe & C. Muell., has the 
leaves subequal, and all the leaves acute and narrower, and a subexcurrent 
nerve. JL. ramiger, C. Muell. & Beckett, is also near it, but has fewer leaves, 
with the superior lamina of the upper pair forming a peculiar, narrowly 
ligulate point. 

The vaginant lamina in the lower leaves of our plant frequently occupies 
the greater part of the leaf, and is often rather amplexicaul than vaginant, 
but the apex has not the peculiar form characteristic of the best marked 
species of the Section Heterocaulon. 


POTTIACEZ. 
Waist FLAVIPES, Hook. f. & Wils. Mauriceville, North I., 1910 (Gray, 
INios..(3, 10, 01), Gite 
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TRICHOSTOMUM MUTABILE, Bruch. Waitakarei Hills (Murray, No. 50), c.f. 
immaturo et setis. 


TRICHOSTOMUM GROSSIRETE, Broth. & Dixon, sp. noy. (PI. 20. 
figs. 15-18.) 

Ceespitans, lutescens, inferne fuscum, sat robustum, 2 cm. altum. Caulis 
parce divisus, circa 0°4 mm. crassus, in sectione transversa rete laxum tenue, 
fasciculum centralem sat magnum, corticem in 1-2 seriebus cellularum 
minorum valde incrassatarum rufarum instructum exhibens. Folia valde 
conferta, rigida, fragillima, erecto-patentia, sicca rigide torquata, vix nitida, 
4—4°5 mm. longa, 0°8 mm. lata, e basi latiore suberecta lingulato-lanceolata, 
subobtusa, cuspidata, marginibus recurvis, integerrimis, e papillis minute 
crenulatis ; costa valida, juxta basin 70-100 w lata, dorso valde prominens, leevis, 
apice in cuspidem longum validum strictum excurrens, in sectione transversa 
plano-convexa, duces 4—5 magnos centrales, cellulas reliquas fere homogeneas 
parvas substereideas exhibens. Areolatio superior subpellucida, e cellulis 
magnis, 12-18 w latis, hexagono-rotundis, incrassatis, papillis seepe geminatis 
dense coronatis, instructa ; cellulis basin versus sensim crescentibus, basi- 
laribus per-elongatis linearibus, leevibus, parietibus tenuibus, flavescentibus 
pellucidis, juxta marginem brevioribus rectangularibus. Cetera ignota. 

Hab. On earth, Waitakarei Hills (Murray, No. 48). 

Well characterized by the size of the cells and the rigid, fragile, stoutly 
cuspidate leaves. The only nearly allied Australasian species is 77. sciophilum, 
C. Muell., which is a much smaller, more delicate plant, with small leaves and 
smaller cells. 


Torretta Kyicuriu (Mitt.), Broth. Kaipara (Blackwell, No. 46) ; 
Mauriceville (Gray, No. 19). 


TRIGUETRELLA PAPILLATA (Hook. f. & Wils.), Broth. Waitakarei Hills 
(Murray, No. 20). The fruit of this moss is very rare, but immature fruit 
was sent me recently from Opaki, Wairarapa, North I., gathered in Aug. 
1910, by Mr. Gray. 


BaRBULA AUSTRALASLE (Hook. & Grey.), Brid. Mauriceville, Wairarapa, 
North I., 1910 (Gray, Nos. 41, 71), e.fr. The South American plant which 
has figured under the same name is very near, but not identical ; the cells 
are laxer, less incrassate, more quadrate, the capsule narrower, and the lid 
shorter. The true name for that plant appears to be B. Poeppigiana, C. Muell. 


The New Zealand plant however itself shows some variation in the length 
and form of the capsule. 


B. rorquata, Tayl. Mauriceville, Wairarapa, North I., 1910 (Gray, 
No. 72). 
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BarpuLa vaLycra, Schwaeg. Waitakarei Hills (Murray, No. 43). 


CALYPTOPOGON MNIOIDES (Schwaeg.), Broth. Mt. Cook district (Murray, 
No. 95). Mr. Gray has sent me a few capsules of this rare fruiter, gathered 
on willows at Mauriceville in Sept. 1908. 


TorTULA RUBRA, Mitt. Mt. Cook district (Murray, No. 75). A few sterile 
stems. The ‘ Handbook of the New Zealand Flora’ does not mention the 
striking papillose basal cells of this species; the cells are elongate and 
linear, with large rounded papille along the lumen, which are in the 
lowest cells mostly set in a single row, with occasionally two side by side. 


(Pl. 20. fig. 19.) 
T. princeps, De Not. Mt. Cook district (Murray, No. 110). 


GRIMMIACEA. 
GRIMMIA TRICHOPHYLLA, Grey. Waitakarei Hills (Murray, No. 42). 


G. PULVINATA, var. oprusA, Bruch & Schimp. (var. africana, Hook. f. 
& W.). Waitakarei Hills (Murray, No. 41), e.fr. 


RwACcOMITRIUM CRISPULUM, Hook. ft. & Wils. Mt. Cook district (Murray, 
No. 120), ¢.fr.” 


R. sympnyopon, Mitt. Waitakarei Hills (Murray, No. 54). Mt. Cook 
district (Murray, No. 112); id. (Murray, No. 114), ¢.fr., and with $ flowers, 
which are very numerous on the stems, on short lateral branches, giving 
the plant a very characteristically Rhacomitrioid appearance, quite different 
from that of the fruiting plant. Boulders, Opaki, Wairarapa, North I., 1910 
(Gray, No. 87). 


R. prycHoPHyLuum, Mitt. Mt. Cook district (Murray, Nos. 68,76). No. 76 
has more of the Rhacomitrioid branching than No. 68, which has the branches 
regularly fastigiate, and julaceous with the crowded appressed leaves. 


R. LANUGINOSUM, var. PRUINOSUM, Hook. f. & Wils. (2. pruinoswn, 
©. Muell.). Mt. Cook district (Murray, No. 67). 


ORTHOTRICHACE ZS. 


ZYGODON INTERMEDIUS, Bruch & Schimp. Waitakarei Hills (Murray, 
No. 44), cfr. Mt. Cook district (Murray, No. 125). I have received a 
plant from Mr. Gray, gathered at Mauriceville (No. 52), with a paler, thinner 
walled, less deeply plicate capsule. Specimens in the Kew Herbarium show, 
however, a considerable degree of variation in these respects, one especially 
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in Hooker’s Herbarium (leg. Mueller, 1855, Victoria, No. 41) being almost 

‘ . « . >’ é 
identical with Mr. Gray’s plant. Two unnamed specimens in Mitten’s 
Herbarium, “New Zealand, F. Reader, 5 and 6,” also belong to this species. 


Zycopon Menziesu (Schwaeg.), Walk. Arn. Mauriceville, Wairarapa, 
North I. (Gray, No. 65), c.fr. 


Z. NEcLEcTUS, CO. Muell. (7. obtusifolius, Hook. £. Handb. N.Z. Fl. p. 404, 
non Hooker). Mauriceville, Wairarapa, North I. (Gray, Nos. 47, 50), e.fr. 


Macromitrrium LIiGuLARE, Mitt. Mauriceville, Wairarapa, North I. (Gray, 
INoaoL), cir. 


M. nucatyprorum, Hampe & C. Muell. Mauriceville, Wairarapa, North I. 
(Gray, No. 5), c.fr. 


? M. Fiaccrpiserum, C. Muell. Waitakarei Hills (Murray, No. 60), c.fr. 
A somewhat doubtful determination ; the material is poor. 


Macromirrium (GoNIOsTOMA) RIGESCENS, Broth. & Dixon, sp. noy. 
(PI. 20. figs. 20-24.) 

Dense late prorepens, rufo-flavescens, sat robusta, ramis densis, 1-1*0 ¢.m. 
longis, dense fastigiate ramulosis, strictis. Folia sat conferta, erecto-patentia, 
siccitate arcte adpressa, parum curvata, apice incurvo-torquato, 2-2°5 mm. 
longa, e basi ovata breviter late lanceolata, brevissime acutata, subacuta vel 
subobtusa mucronata, pluries plicata, prope basin uno margine late altero 
seepius angustius recurva, marginibus superioribus hic illic anguste recurvis. 
Costa profunde canaliculata, percurrens, dorso levis. Cellule superiores 
in seriebus longitudinalibus regularibus disposite, sat pellucide, parum 
inerassate, rotunde, 12-14 w late, basilares circa ad quartam partem folii 
elongate, sat pellucida, angustissime lineares, incrassate ; summa queeque 
superiorum et plures e basilaribus papilla conica alta pellucida preeditee ; 
marginibus quoque, precipue ad basin, papillis longis interdum geminatis 
alte cristatis. Vaginula pilosa. Seta perbrevis, ad 3°5 mm. longa, levis. 
Theca elliptica, ad basin sensim angustata, ore constricto, leviter plicato, 
gymnostoma.  Kxothecii rete orificium versus parvum, isodiametricum, 
incrassatum, infra sensim elongatum laxiusque. Calyptra parce pilosa. 
Spori 20-25 yw, minute papillosi. 

fab. Mt. Cook district (Murray, No. 69), ¢.fr. 

This species belongs to a small group confined to New Zealand, and 
represented by three species, M/. submucronifolium, Hampe & C. Muell., 
M. grossirete, C. Muell., and M. papillifolium, C. Muell. The last two 
species have short subglobular branches with crisped leaves, while M. sub- 
mucronifolium is a very much smaller plant with quite a different habit and 


MOSSES OF NEW ZEALAND, 447 


leaves curled when dry. From other plants of more similar appearance 
it is distinguished by its gymuostomous ¢ capsule and larger papillose cells. 


ae te rETuUsUM, Hook. f. & Wils. Waitakarei Hills (Murray, 
No. 26). 


M. capuctpitum, Lindb. Waitakarei Hills (Murray, No. 26 a). 

A doubt has often presented itself to my mind as to whether Macromitrium 
caduerpilum, Lindb., and JL. retuswm, Hook. f. & Wils., were distinct species. 
They were described independently, and there is no reference to the former 
in the ‘Handbook’ description of M. retusum. While that species was 
certainly not known to Lindberg (although his species was not described 
until several years later than the original description of M. retusum), this 
18 clear from his description of the remarkable deciduous nerve in his species, 
. structura nervi ab omnibus speciebus generis distinctissima et curiosissima,” 
which structure is, however, exactly identical in the plant of Hook. f. & Wils. 
Nor is there anything in the descriptions of the two mosses to distinguish 
one from the other. Among Mr. Murray’s gatherings, however, were some 
of a Macromitrium which I at once referred to M. retusum; but on closer 
examination at a later time I detected the presence of two distinct plants, 
noticeably differing in the enrolling of the leaves when dry. After careful 
examination I was able to find other differences; and on comparison with 
original specimens, on the one hand of M. retuswm (Colenso, 1911, in herb. 
Wils.), and on the other of M. caducipilum from an original specimen from 
New Zealand leg. Ralfs, kindly lent me by Dr. Brotherus, I was able to 
assure myself of the identity of Mr. Murray’s two plants with the two 
species in question. As they have not previously been compared, it will be 
well to indicate shortly the distinguishing characters. The peculiar struc- 
ture of the nerve is described briefly by Lindberg in his diagnosis of the 
species, and at length by Correns, ‘ Vermehrung der Laubmoose,’ p. 121. 

The leaves in M. retusum are more spreading than in M. caducipilum : in 
the latter they are straight and erecto-patent, with no marked differentiation 
of base and lamina; in the former the base is erecto-patent, and the upper 
part is distinctly bent back above the base so as to form a separate, more 
patent lamina ; this latter part in MZ. retusum is of a very marked oblong- 
lingulate form, with the margins entirely straight and parallel up to the 
obtuse apex, while in Lindberg’s plant it is shorter and usually shows some 
narrowing towards the apex. The nerve in J. retusum is stouter, about 
45-50 w in width near the base, that of MJ. caducipilum measuring (in the 
few leaves which I have been able to examine) 35-45 mw ; and the upper cells 
in M. caducipilum are perhaps a shade larger (5-8 p wide) than in MM. retusum 
(5-7 w wide). The position of the leaves in the dry state affords the best 
test ; the leaves in M. caducipilum are spirally twisted round the stem, with 


448 MR. H. N. DIXON ON SOME 


varying degrees of regularity, and curiously not by any means always in the 
same direction even on the branches of the same plant, but always showing 
the character with more or less marked distinctness. Apart from this spiral 
twisting round the stem, the leaves are as a rule but little incurved or twisted 
on their own axis, though where the spiral arrangement is not well marked 
they are often more flexuose and occasionally have the points considerably 
incurved. 

In Macromitrium retusum, on- the other hand, there is no spiral enrolment 
of the leaves upon the stem, but they are more or less twisted upon their own 
axis, and always with the apea strongly incurved or involute. This sometimes, 
when the leaves are not uniformly twisted on themselves, gives a somewhat 
irregular appearance to the stem, as the incurved points turn in various 
directions ; but when, as happened to be the case in Mr. Murray’s plant, the 
lower part of the leaves was scarcely twisted, the enrolled apices are all 
directed inwards, giving a terete outline to the stem, which in that case 
shows a prettily spiral arrangement, due, however, entirely to the spiral 
disposition of the leaves on the stem, not in any sense to a spiral twisting. 
In both cases, as well as in M. caducipilum, the stem or branch is crowned 
by the penicillate tuft of erect nerve-aristas, which persist on the youngest 
leaves, while they are almost entirely lost on the lower ones, and by which 
these species are at once known from their allies. 

It is a curious coincidence that two New Zealand species showing the 
same remarkable structure of nerve and in other ways closely allied, and yet 
really distinct, should have been independently described and so nearly at 
the same time. Mr. Murray’s two plants, it should be noted, had been placed 
together on account of their similarity, but were not necessarily collected at 
the same time. 


BRYACEZ, 


Myiopryum rasmanicum, Broth. Mt. Cook district (Murray, No. 118) : 
det. Broth. In very small quantity, but a beautiful little form of this moss, 
the whole plant being of a bright rosy red. It is new to New Zealand, 
having, I believe, only been recorded hitherto from its original station on 


Mt. Wellington, Tasmania, where it was collected by Weymouth. 


BryuM AusrRo - PALLESCENS, Broth. Mt. Cook district (Murray, 
INO MLO2) portr: 


B. curysonnuron, C. Muell. Waitakarei Hills (Murray, No. 45), e.fr. 


B. taviearum, Hook. f. & Wils. Mauriceville, Wairarapa, North I. 
(Gray, No. 18), c.fr. 


B. puanpum, Hook. f. & Wils. Waitakarei Hills (Murray, No. 36). 
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Bryvm INcurvirouium, C. Muell. Mt. Cook district (Murray, No. 88). 
A tall plant, some 3 inches high, the stems falling apart readily, and evidently 
growing deeply embedded in sand. I have compared it with a specimen of 
C. Miiller’s original plant (Kaipara, leg. Mossman) at Kew, with which it 
entirely agrees except in the taller habit, and in having the apex of the leaf 
sometimes obscurely denticulate, while in the original it is usually quite 
entire, rarely faintly sinuate. (C. Miiller describes the nerve in his plant as 
excurrent, but I have found it asa rule-at the most percurrent, only rarely 
barely excurrent as a short and indistinct mucro. The name is not very 
appropriate, for the leaves are not incurved in any marked degree as compared 
with others of the group. 

B. Hurronu, R. Br. ter. Mt. Cook district (Murray, No. 80). <A tall 
robust paludal moss, with large, obtuse, subcucullate leaves, allied to 
B. levigatum. It agrees with a specimen of B. Huttonii in the herbarium 
of the late R. Brown of Christchurch ; but as to the validity of the species 
I am not at present able to speak. It appears, however, to be a good species, 
and well distinct frem B. levigatum on the one hand, and B. eximium, Mitt., 
on the other. 

B. LeprorHecium, Tayl. Waitakarei Hills (Murray, No. 11), cfr. Mt. 
Cook district (Murray, No. 63), c.fr.: det. Brotherus. A slender form with 
the comal Jeaves more erect and imbricated when moist than usual, as in 
B. campylothecium, but with the strong border that is wanting in that species. 
Mt. Cook district (Murray, Nos. 89, 119), ¢.fr.: det. Brotherus. Both these 
numbers represent a form with an excessively wide border, especially towards 
the apex, where the two borders often become confluent, and form a colour- 
less, scarious tip to the leaf; but this character varies a good deal even on 
the same plant, and they probably belong to the somewhat polymorphic 
B. leptothecium. 


LEPTOSTOMACE &. 


Leprostomum MAcRocarPuM, R. Br. Waitakarei Hills (Murray, No. 49). 
Mt. Cook district (Murray, No. 96), c.fr. 


L. mnctinans, R. Br. Mt. Cook district (Murray, No. 104). 


MNIACEA. 


Mytum rostratum, Schrad. Mt. Cook district (Murray, No. 99). 


ay 


RHIZOGONIACE A, 
Hymenovon priirerus, Hook. f. & Wils. Waitakarei Hills (Murray, 
No, 12); cfr: 
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AULACOMNIACE. 


LeprorHeca GAUDICHAUDIL, Schwaegr. Mt. Cook district (Murray, 
No. 98). The apex of the branches occasionally bears a densely agglome- 
rated mass of broad filaments, forming a dark brown capitulum, each body 
consisting of a stout, brown, unbranched, closely articulated cylindrical thread, 
the terminal joint being sometimes hyaline. 

AULACOMNIUM PALUSTRE, Schwaeg., forma GRaciuis. Mt. Cook district 
(Murray, No. 87). A form very near var. la«ifolium, Kindb., but perhaps 
best kept separate. A. palustre is recorded from Tasmania, but has not 
hitherto been found in New Zealand. 


BARTRAMIACEZ. 


BARTRAMIA HALLERIANA, Hedw, Mt. Cook district (Murray, No. 77), c.fr. 
Lake Wakatipu, South I. (Meiklejohn, No. 13), ¢.fr. 


B. patens, Brid. Mt. Cook district (Murray, No. 91), c.fr. Mauriceville, 
Wairarapa, North I. (Gray, No. 85); a very small form. 

B. paprnLaTA, Hook. f. & Wils. Mt. Cook district (Murray, No. 116), e.fr. 

PHILONOTIS AUSTRALIS (Mitt.), Par. Mauriceville, Wairarapa, North I. 
(Gray, No. 23). 

P. scaBRIFOLIA (Hook. f. & Wils.), Broth. (Bartramia appressa, Hook. f. 
& Wils.; and B. remotifolia, Hook. f. & Wils.). Waitakarei Hills (Murray, 
No. 56), 6. Mt. Cook district (No. 72, st. ; No. 101, c.fr.). 

BREUTELIA AFFINIS (Hook.), Mitt. Waitakarei Hills (Murray, No. 5). 


B. comosa, Mitt. Waitakarei Hills (Murray, No. 27). Mt. Cook district 
(Murray, No. 86). 


CALOMNIACES. 


CALOMNION LaruM, Hook. f. & Wils. Mauriceville, Wairarapa,* North I, 
(Gray, No. 21). 


POLYTRICHACEA. 


PogonatUM TORTILE (Sw.), P. Beauv. Kaipara, near Auckland, North I. 
(Blackwell, No. 19), c.fr. I cannot separate this from Swartz’s species. A 
very characteristic feature in P. tortile is the narrow raised lines which run 
longitudinally along the capsule, and which may be ealled ribs, but are not 
elevated enough to render the capsule angled, They are normally six in 
number, but are not always all developed. The Kaipara plant above noted 
shows these distinctly. P. australasicum, Hampe & C. Muell., is described as 
“theca... ubique levis’; if this is correct, Miss Blackwell’s plant cannot 
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be referred there; and in any case, apart from this character, the other 
characters given for P. australasicum would not appear by themselves to 
justify its separation from /. tortile. The specimens in Hampe’s Herbarium 
show capsules almost or quite smooth ; but there is a suspicion of a rib about 
some, and I should doubt whether it is really distinct from P. tortile in this 
character if more material were studied. But without further knowledge 
I do not feel able to give an opinion as to whether there is more than one 
New Zealand species of this group. 


HEDWIGIACE. 


RaacocarPpus AUSTRALIS (Hampe), Par. Mt. Cook district (Murray, 
No. 63). 


CYRTOPODACE A. 


Cyrtopus serosus (Hedw.), Hook. f. & Wils. Waitakarei Hills (Murray, 
Nos. 16, st., 35, ¢.fr.). 


ECHINODIACEA. 


Ecurropitm wisprpum (Hook. f. & Wils.), Jaeg. Waitakarei Hills 
(Murray, No. 40). 


PTYCHOMNIACEA. 


GLYPTOTHECIUM scIUROIDES (Hook.), Hampe. Mt. Cook district (Murray, 
NO. Let) 

CLADOMNION ERICOIDES (Hook.), Hook. f. & Wils. Waitakarei Hills 
(Murray, No. 37), ¢.fr. 

PryCHOMNION ACICULARE (Brid.), Mitt. Waitakarei Hills (Murray, No. 4). 
A very small, dense form, which is quite different in habit from the typical 
plant ; but I can find no structural differences. It is certainly not P. densi- 
folium (Brid.), nor P. subaciculare, Besch. 


TETRAPHIDOPSIS NOVA-SEELANDIA, Broth. & Dixon, nov. genus Ptycho- 
mniacearum. (PI. 21. figs. 25-41.) 

Yorticola, pumila, dense gregaria vel subceespitosa, satwrate viridis, sub- 
nitida ; caulis subrigidus, hie illic parce ramosus, circa 1 em. altus, rufo- 
fuscescens, ad 180 wu latus, in sectione transversa rete internum laxum, 
fasciculum centralem nullum, corticem rufescentem e 2—3 seriebus cellularum 
parvarum, valde incrassatarum instructum exhibens. Tolia patentia, sicca 
suberecta vel erecto-patentia, contracta, parum torquata, stricta ; remotiuscula, 
quinquefaria, e basi angustiore angustissime decurrente, triangulari-lanceolata 
pellucida ; inferiora breviter, media tenuwiter acuminata, majora (ad 2 mm. 
longa); supericra (in caulibus gemmiparis) breviora, sensim magis magisque 
obtusa, suprema parva, late ovata rotundato-obtusa, erecta, subappressa ; omnia 
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integerrima, ad basin concavo-carinatam wno margine late fortiter reflexo, 
superne marginibus hic illic angustissime reflexis; costa perbrevis, obscura, 
tertiam partem vel minus folii attingens, pro more lata, tenuis, in sectione 
transversa angustissime plano-convera, e cellulis homogeneis angustissimis in- 
structa. Areolatio valde regulariter hevagonc-rhomboidea, prosenchymatosa, 
40-50 w longa, 8-10 w lata, saturate chlorophyllosa, parietibus tenuibus, 
apice paullo brevior, cellule basilares in medio folio elongate, angustiores, 
ad angulos numerose irregulariter sub-rectangulares, parietibus paullo 
crassioribus, seepe rufescentibus. 

Caules seepius gemmipari, capitulum dense agglomeratum et Aulacomnii 
androgyni similem nec autem stipitatum, folia suprema vix superantem 
gerentes ; gemmz numerosissime, breviter fusiforme vel anguste clavatee, 
articulate, e cellulis 4—6 chlorophyllosis, in seriebus singulis dispositis 
instructee. Gemmyee seepe quoque nonnull in foliorum superiorum axillis 
inveniuntur. 

Dioica. (Flos masculus haud visus.) Pericheetia sparsa, ad ramos lateralia, 
haud radicantia, 2 mm. longa ; bracteze externe foliis caulinis subsimiles, 
interne 2-3 magne, convolute, subobtuse nec acuminate; seta brevis, 
2-2°5 mm. longa, rufa ; theca parva, vix 2 mm. longa, erecta, symmetrica, 
anguste elliptica, state viridis, vel fusco-viridis, profunde 8-plicata, operculo 
conico-rostellato, pallido. Calyptra haud visa. Annulus male evolutus, 
persistens. Exothecii cellulee subquadratee augulis rotundatis vel irregulares, 
in seriebus longitudinalibus seepius dispositis, parietibus firmis, paullo 
incrassatis. 

Peristomium duplex, pallidum, parvum, sub orificio paullo insertum; dentes 
externi circa 0-2 mm. longi, lineari-lanceolati, pallidi, sicci crispati, tenues, sat 
remote trabeculati (lamellis haud prominentibus), ad lineam mediam per- 
tenuem aliquando pertusi, ad infimam basin tantum (infra orificium) 
tenuissime transverse striolati, supra leves; endostomium sine membrana 
basilart conspicua e processibus tenubus jiliformibus articulatis, raro appendi- 
culatis, dentes haud sequantibus,«instructum. Spori ad 32, minute 
punctulati. 3 

flab. On the bark of trees, supple jack, &c., in several localities in the 
neighbourhood of Mauriceville, Wairarapa, North I., 1909-1910; ce. fr., 
summer, 1910-1911; leg. W. Gray (Nos. 81, 54, &c.). 

A very interesting and remarkable little plant. Until the fruit was 
detected—a few capsules only—by Mr. Gray, it was even doubtful whether its 
place was in the Acrocarpous or Pleurocarpous mosses; there is no distinct 
differentiation of a primary and secondary stem, the slightly branched stem 
growing more or less erect from the bark of the host plant. The capsules, 
however, showed by their deep plication and the peristome, with the pleuro- 
carpus inflorescence, that it must take its place among the Ptychomniacez, 
and near Glyptothecium (G. gracile, Hampe, may be compared), The 
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gemmiparous stems show at first sight a resemblance to Aulacomnium, but 
the structure of the gemmee is quite different, and the capitulum i is enolnctel 
in bracts resembling those of Tetraphis but smaller. Gemmiparous branches 
are not wanting on ne fertile plant. 

It occurs among other mosses and Hepaticee on the stems of trees in 
shady positions, associated especially with a species of Orthotrichum and 


Cryphwa acuminata. 
NECKERACEZ. 


WeyMouTHIA MOLLIS (Hedw.), Broth. Waitakarei Hills (Murray, 
No. 47). The ordinary form. Another gathering (No. 24), represented by 
a single tuft, is a very different plant, pale green but not whitish, more 
robust and more rigid, with less elongate, more closely branched stems. It 
is midway in size between W. mollis and W. Billardieri, with the habit of the 
latter and the leaves of the former. It may possibly be a new species, but 
in the absence of fruit and the small quantity of material it is better perhaps 
to leave it in abeyance at present. The only specimen I have seen at all 
approaching it is a specimen in Herb. Mus. Brit.: “N.Z., Dr. Stanger, 
comm. Dr. Balfour, 1842,” in herb. G. J. Lyon, which has the greener 
colour and more rigid habit, but is smaller, not indeed very much more 


robust than the normal plant. : 


W. Bittarpvrert (Hampe), Broth. Waitakarei Hills (Murray, No. 39), 
e.fr. Mt. Cook district (Murray, No. 123). I have also had fine specimens 
in fruit sent me by Mr. Ar. Perry from Inglewood, Taranaki, North L., 


gathered in Jan. 1902. 


PAPILLARIA FILIPENDULA (Hook. f. & Wils.), Jaeg. Waitakarei Hills 
(Murray, No. 55). I find the greatest difficulty in separating P. filipendula 
from P. flexicaulis (Tayl.), Jaeg. According to Brotherus, P. filipendula 
should have the leaves only slightly auricled and unbordered, and P. fleai- 
and a narrow colourless border reaching 


caulis, on the other hand, wide auricles 
to Bastow, the auricles of 


some way up the leaves; further, according 
P. filipendula are serrulate, and those of P. fleaicaulis subentire. I find, 
however, in No. 55 the auricles toothed, but the pale border present, and 
the same is the case with a plant sent me by Miss H. W. Blackwell 
from Kaipara, in 1904 (No. 30); so that Bastow’s distinction appears to be 
valueless. Murray’s No. 55 has the leaves entire, scarcely auricled, and 
‘without border ; it should therefore, as well as the Kaipara plant, according 


to Brotherus, belong to P. jilipendula. 
Lepropon Smirau, Brid. Mt. Cook district (Murray, No. 64). A robust 
plant, which apparently does not coil up when dry to the same extend as 


the European plant does. 
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ORTHORRHYNCHIUM ELEGANS (Hook. f. & Wils.), Broth. Kaipara, near 
Auckland (Blackwell, No. 31). 


Homaria avuricuLtata, Hook. f. & Wils. Waitakarei Hills (Murray, 
No. 31); Kaipara, near Auckland, North I. (Blackwell, No. 36). There 
appears frequently to be some confusion in collections between this and 
H. mulchella, Hook. £. & Wils. In Hampe’s Herbarium the specimens labelled 
H. mulchella clearly belong to H. awriculata. Wilson’s own specimens show 
H. pulchela to be the smaller plant, with leaves distinctly denticulate, while 
H. auriculata is quite distinct, larger, glossy, with broader fronds and the 
leaves subentire. 


H. raucrrouia, Hook. f. & Wils. Kaipara,;near Auckland, North I. 
(Blackwell, No. 35). 


Taamnium PANDUM (Hook. f. & Wils.), Jaeg. Mt. Cook district (Murray, 
Nos. 94, 111). 


THAMNIUM LATIFoLIUM (Dozy & Molkenb.), Kindb. (Th. australe, Lindb. 
MS.). Waitakarei Hills (Murray, No. 33). A rigid, dendroid plant, with 
short, broad, very complanate frond, and close, regular, tripinnate branching, 
the branches scarcely at all flagelliform. In habit it has nothing in common 
with the Porotrichum latifolium of the ‘ Bryologia Javanica,’ as indicated 
by the figure, or as represented by the Sumatran plant (e.g. Sumatra, 
leg. Beccari, in Herb. Kew.). But the specimen in Knight’s Herbarium, on 
which Lindberg’s MS. name-was founded, and on which Kindberg established 
the identity with the East Indian species, is just intermediate between the 
two, though much more nearly according with the original species ; while, on 
the other hand, Murray’s plant, so different in habit, agrees exactly with 
Knight’s in the form and structure of the leaves. I am therefore induced, 
though with some hesitation, to refer Murray’s No. 33 to Th. latifolium. 

There has been some confusion, perhaps partly caused by this plant, as to 
what is Thamnium pumilum (Hook. f. & Wils.). An Australian species, now 
determined as Th. eflagellare, Angstr., has been distributed as Th. pumilum 
Hook. f.& Wils., but is a different plant, with the leaves much less markedly 
complanate and generally much more robust. Th. pumélum in Wilson’s 
Herbarium is a very delicate small plant with complanate leaves and frond. 
The chief difference, however, from a structural point of view, lies in the 
nerve, which in Th. pumilum is comparatively slender, tapering off and 
disappearing a long way below the apex; while in Th, eflagellare and 
Th. latifolium it is very stout, and scarcely tapers at all, ending abruptly 
close under the leaf apex. In this character Th. latifolium agrees with 
Th. eflagellare, while in habit and texture it is more like Th. pumilum, but 
of far larger size. Th. eflagellare really belongs to a different group, a is 
not very distantly connected with Th. pandum. I have received he true 
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Lh. pumilum from Tasmania, where it was gathered on Mt. Wellington by 
Mr. W. A. Walker, in 1890, and at Russell’s Falls, Russell’s Falls Rs 
Upper Derwent R., in 1909, sent me by Mr. J. A. Wheldon. 


LEMBOPHYLLACEA. 


CAMPTOCHETE RAMULOSA (Mitt.), Jaeg. Mt. Cook district (Murray, 
No. 70). 


C. ancusrata (Mitt.), Jaeg. Mt. Cook district (Murray, No. 100). I 
place this here with some hesitation. It agrees with a plant, collected by 
Knight, in Lindberg’s Herbarium, and also with specimens in Bescherelle’s 
Herbarium ; but it has not (nor have they) the flattened secondary stems 
described by Mitten and Brotherus. 


LeMBOPHYLLUM DivuLSsUM (Hook. f. & Wils.), Lindb. Waitakarei Hills 
(Murray, No. 10). On wood, Mt. Cook district (Murray, No. 93), cfr. This 
form has the leaves usually nerveless, though some leaves show a trace of 
nerve. The presence of a short single nerve in this species is usually held 
to be a crucial character ; but it is not always reliable. I have had similar 
forms with the leaves more or less regularly nerveless sent me from 
Gippsland, Australia, leg. J. R. Murdoch, comm. G. Webster. In Wilson’s 
MS. notes in his herbarium on the type specimen (“ Gunn, 1686, Van Diemen’s 
Land, 7. divulsum, MSS.’’) he has sketched three leaves, one showing the 
single nerve, the other two nerveless, with the note: “fol. minutissime 
serrulata ..... ; sometimes nerveless ; often faintly nerved halfway.” 


HOOKERIACE. 


DIsTICHOPHYLLUM PULCHELLUM (Hook. f. & Wils.), Mitt. Waitakarei Hills 
(Murray, No. 22), c.fr. Hooker and Wilson in the ‘ Handbook’ erroneously 
describe the seta as rough above. 


PrerycopHyttum pENTATUM (Hook. f. & Wils.). Mt. Cook district 
(Murray, No. 131). A few fragments only. The distribution is generally 
Antarctic, but it has not been previously recorded from New Zealand. It is 
doubtfully distinct, however, from P. nigellum *. 


* There seems no adequate reason for dropping the name dentatwn under which the 
species was first published (Hookeria dentata, Hook. f. & Wils. in Lond. Journ. of Bot. 
1844, p. 550). It is not clear why the name should have been altered to denticulata. That 
dentata was not a lapsus calami is evident from the original description : “ foliis .... grosse 
dentatis,” ete. It is referred to also in Fl. N. Z. ii. pp. 124-5 as “ H, dentata, Hook. f. & 
Wils.” Whatever the cause, dentata was the original name under which the species was 


published, and under which it should stand. 
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HY POPTERYGIACE A. 
CyaTHoPHoRUM BULBosUM (Hedw.), ©. Muell. Waitakarei Hills (Murray, 
No. 40). 
CATHAROMNION crniatuM (Hedw.), Hook. f. & Wils. » Mauriceville, Waira- 
rapa, North I. (Gray, No. 58), c.fr. 
Hyporrerycium paLLens (Hook. f. & Wils.), Mitt. Waitakarei Hills 
(Murray, No. 29). 


H. rinicunarorme, Brid. Waitakarei Hills (Murray, No. 34). 


RHACOPILACE. 
RuAcoPILUM stRUMIFERUM, Hook. f. & Wils. -Waitakarei Hills (Murray, 
Now 19). cir: 
R. oristatum, Hook. £. & Wils. Waitakarei Hills (Murray, No. 19 a), c.fr. 


LESKEACEZ. 
Tuurpium sparsum (Hook. f. & Wils.), Jaeg. Waitakarei Hills (Murray, 
No. 5.1). 


TH. LavruscuLum (Mitt.), Jaeg. Near Hunterville, North I. (Burgess, 
No. 15); Lake Wakatipu, South I. (Meiklejohn, No. 2). 

TH. Hasratum (CU. Muell.), Jaeg. Waitakarei Hills (Murray, No. 61). 
A single stem. Bush, Kaipara, near Auckland, North I., 1904 (Blackwell, 
No. 34). These plants agree with specimens of 7h. hastatum in the British 
Museum, e. g., Australian specimens, collected by F. Miiller, in Hampe’s 
Herbarium. ‘The rigid habit, the deeply plicute, rigid stem-leaves, and the 
golden-red colour seem to have some distinctive value. According to Paris 
Mitten made Th. hastatuma synonym of Th. furfurosum (Hook. f. & Wils.) 
but if the only evidence of this is the guarded statement in the ‘ Handbook, 
it is rather too strong a conclusion to draw, though the plants are closely 


allied. 


TH. FuLVAstRUM (Mitt.), Jaeg. Lake Wakatipu, South I. (Meiklejohn, 
No. 4): det. Brotherus. A very striking plant in habit, whatever. the 
structural characters may be worth. The branches are excessively crowded, 
tetracladous, and almost exactly uniform in length (roughly a quarter of an 
inch), so that the frond, 2-3 inches in length, is of a regularly linear-oblong 
compact outline ; the stem is densely packed with crowded leaves and 
multiform paraphyllia (often approaching the leaves in size), rendering it 
very tumid and conspicuous on the under side of the frond. TI cannot help 
thinking that the rather wide distribution for this species given in the 
‘Handbook’ is somewhat illusory. There are no specimens in Wilson’s 
Herbarium, and none in the British Museum Collection. It is probably 
rare. 


? 
. 
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?THUIDIUM DENTICULOSUM (Mitt.), Jaeg. Mt. Cook district (Murray, 
No. 97). A pretty little plant, mostly of a golden-green colour, seems to 
belong here, from the description, but I haye not at present been able to see 
an authentic specimen of Mitten’s plant. Dr. Brotherus writes that he has 
not seen Mitten’s species and cannot therefore form an opinion of its identity 
with that. It resembles 7. leviusculum (Mitt.), but has the nerve not cristate 
at the back, and the tips of the branch-leaves straight and not incurved. 


HYPNACE. 

AMBLYSTEGIUM RIPARIUM (Linn.), Bruch & Schimp. In mud at the bottom 
of creek, Hunterville, north of Marton, North 1., alt. 800 ft., Nov. 1905 
(Bargess, No. 26). There can be no doubt of the identity of this with our 
A. riparium, of which it is an ordinary aquatic form. It has previously 
only doubtfully been recorded from Hawke’s Bay (Colenso), ef. Handb. of 
N.Z. Flora, p. 482, and it is interesting to have its presence established. 
Although a fairly cosmopolitan moss, it does not appear to have at all a 
general distribution in the South Pacific. 


DREPANOCLADUS BRACHIATUS (Mitt.). Mt. Cook district (Murray, No. 79); 
Kaipara, near Auckland, North I., 1904 (Blackwell, No. 88). This plant, 
which apparently does not find a place in Brotherus’ work, varies somewhat 
in size and habit, serrulation of leaves, and basal areolation. 


D. riurraNs (Dill.), Warnst. Mt. Cook district (Murray, No. 82). A 
form somewhat intermediate between the groups Amphibium and Fulcatum, 
having the habit of the former, but incrassate orange alar cells and a rather 
wide nerve. 


D. uncinatus (Hedw.), Warnst. Mt. Cook district (Murray, No. 103, st.; 
Wo, 022, <.tt.). 


ACROCLADIUM CHLAMYDOPHYLLUM (Hook. f. & Wils.), Broth. Mt. Cook 
district (Murray, Nos. 74, 108). 


CampyLium RreLAXuM (Hook. f. & Wils.), Broth. Mt. Cook district 
(Murray), g ande.fr. The fruit of this species would appear to be rare. 


SrERRODON CUPRESSIFORMIS (Linn.), Brid. Waitakarei Hills (Murray, 
No. 6), ¢.fr.: two slightly differing forms. Waitakarei Hills (Murray, 
No. 30): a robust, densely pinnate form; leaves solid, acumen broad, 
one margin recurved. 

Var. eLAtus (Schimp.), Mt. Cook district (Murray, Nos. 81, 106). This 
plant agrees very closely with our forms of var. elatus, and I think may 


quite safely be referred there. The var. elatus has not been recorded from 


New Zealand. 
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Var. FiInirormis (Brid.). Waitakarei Hills (Murray, No. 85). Growing 
on rocks ; a very slender form with the leaves only slightly faleate, but with 
quite the habit of var. filiformis, and I think best referred there. 


S. curysoGgaster (CO. Muell.), Mitt. Waitakarei Hills (Murray, No. 1). 


IsOPTERYGIUM PULCHELLUM, var. NITIDULUM (Wahl.), Lesq. & James. 
Mt. Cook district (Murray, No. 78), c.fr. Both Brotherus and Paris exclude 
New Zealand from the distribution of this species, which is admitted doubt- 
fully by Hooker in the ‘ Handbook’; the question simply being the identity 
of the plant with the European one. The characters, however, that Hooker 
gives in that work as distinguishing the New Zealand plant are only slight 
ones of habit, and, indeed, while they indicate a difference from J. pulchellum 
they accord exactly with the var. nitidulum, with which Mr. Murray’s plant 
entirely agrees. 

Caraconium PotiruM (Hook. f. & Wils.), Dus. Mt. Cook district (Murray, 
No. 90); Mauriceville, Wairarapa, North I. (Gray, No. 60). 


BRACHYTHECIACEA. 


BRACHYTHECIUM RUTABULUM (Linn.), Bruch & Schimp. Waitakarei Hills 
(Murray, Nos. 3, 58), c.fr. 


Var. ropustum, Bruch & Schimp. Mt. Cook district (Murray, No. 124). 
A closely pinnate plant, with large striate leaves, which seems best referred 
to this variety. | 


B. saLeBrosum (Hoffm.), Bruch & Schimp. Mt. Cook district (Murray, 
No. 71). This appears to be new to New Zealand, though recorded from 
Tasmania *. 


B, pLumosum (Sw.), Bruch & Schimp. Mt. Cook district (Murray, 
No. 107). , ‘ 


B, parapoxum (Hook. f. & Wils.), Jaeg. Mt. Cook district (Murray, 
Nos. 73, st. ; 88, c.fr.; 109, c.fr.). Some of the stems have the-leaves 
almost erect and straight, when the plant looks much like B. salebrosum, with 
which it was growing; this is, however, distinguished by its finely pointed, 
entire or subentire leaves, as well as by the smooth seta. 


RuyNcHostecium aristatum (Hook. f. & Wils.), Jaeg. Mauriceville, 
Wairarapa, North I. (Gray, No. 36), c.fr. 


* Since writing the above I have received from the Rey. C. H. Binstead a specimen 
labelled “No, 893. Hypnum salebrosum, Hoftm., var. integrifolium, Broth. ; on trees, Evans 
Bush, Kowai, Canterbury, N.Z., Apr. 1892; det. Brotherus ; leg. T. W. Naylor Beckett.” 
I am not aware whether the variety has been published. 
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HYPNODENDRACEA. 


HyYpNoDENDRON MARGINATUM (Hook. f. & Wils.), Jaeg. Hunterville, 
North I. (Burgess, No. 28). 


MNIODENDRON Comosum (La Bill.), Lindb. Waitakarei Hills (Murray, 
Wo. 15), 


EXPLANATION OF THE PLATES. 
PLATE 20. 
Figs. 1-5. Andreea Michellit, Broth. & Dixon. 
ig. 1. Stem (lower half moist, upper dry) x 2; 2, 8, leaves x 20; 4, upper cells x 200; 
5, basal cells x 200. 
Figs. 6-11. Dieranum Mackay?, Broth. & Dixon. 


ig. 6. Stem (one branch dry) x 2; 7, leaf x 20; 8, upper cells x 200; 9, alar cells 
x 200; 10, capsule x 30; 11, peristome and spores x 200. 


Figs, 12-14. Leucoloma Pungentella (C. Muell.). 


Tig. 12. Plant, natural size; 13, fruiting stem, nat. size; 14, capsule x 3. 


a 
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Figs. 15-18. Trichostomum grossirete, Broth. & Dixon. 
Fig. 15. Stem (dry) x 2; 16, leaf x 20; 17, upper cells x 200; 18, basal cells x 200, 


Fig. 19. Tortula rubra, Mitt.; basal cells x 200. 


Figs, 20-24. Macromitrium rigescens, Broth. & Dixon. 
Fig. 20. Part of plant (dry), nat. size; 21, leaf x 20; 22, upper cells x 200; 23, basal cells 
x 200; 24, marginal cells near base x 200. 


Puate 21, 
Figs. 25-41. Tetraphidopsis Nove-Seelandia, Broth. & Dixon. 

Fig. 25, Fertile plant x 2; 26, capsule (dry) x 4; 27, do. (moist) x 4; 28, do. showing 
peristome (dry) x 6; 29, do. do. (moist, inner to left, outer to right) x 6; 
30, exothecium cells, annulus and peristome (left, dorsal view; mid, ventral ; 
right, profile) x 200; 31, inner peristome x 200; 52, gemmiparous plant, nat. 
size ; 33, branch cf do. x 3; 34, leaf, transverse section near base, X 80; 35, leaf 
x 20; 36, upper cells x 200; 37, alar cells x 200; 38, stem section x 160 ; 
39, branch with gemme x 20; 40, leaf from upper part of gemmiparous branch 
x 20; 41, gemma x 200. 


Figs. 42-45, Fissidens anisophyllus, Dixon. 


Fig. 42. Plant x 10; 43, leaf x 20; 44, upper cells x 200; 45, cells of vaginant lamina 
x 200. 
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ON THE STRUCTURE OF LAGENOSTOMA OVOIDES, 461 


On the Structure of the Paleozoic Seed Lagenostoma ovoides, Will. By 
Turopora L. PrankerD, B.Sc., University College, London. (Com- 
municated by Prof. F. W. Oxiver, F.R.S., F.1L.S.) 


(PLATES 22-24 and 3 Text-figures.) 


[Read 2nd May, 1912.] 
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I. Inrropuction. 


Tur form-genus Lagenostoma was established by Williamson (20) for the 
reception of those seeds which were characterized, among other peculiarities, 
by the modification of the nucellar apex into a flask-shaped organ for the 
reception of pollen, which he termed the lagenostome. 

Three species of his genus were distinguished by Williamson :— 

(i.) L. Lomacii, some sections of which he partly described in his MS. 
catalogue (now in the British Museum, 8. Kensington), and which has since 
been fully dealt with by Oliver and Scott (16). 

(ii.) L. physoides, to which he had previously referred as Physostoma, and 
of which a complete account has recently been given by Oliver (14) under 
that name. : 

(iil.) L. ovoides, of which, with L. physoides, he gave some description in 
1877, based on preparations made with his own hands from the few 
specimens then available (20). 

Two other species of Lagenostoma have been described (1) from impressions 
LINN. JOURN.—BOTANY, VOL. XL. IK 
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only, i.e. L. Sinclairi and L. Kidstont, though the latter has much in common 
with Physostoma (14, p. 112). 

Since Williamson’s original description many other specimens of Lageno- 
stoma ovoides have come to light, and some preparations have been partially 
described and figured by several writers (Chodat (5), Coulter (6), Benson (2) ). 

The following account is based mainly on the collection handed me by 
Professor Oliver, of the Botanical Department, University College, London, 
This consists of preparations (numbered R. 20-R. 56*) from forty whole seeds 
and from four imperfect specimens. Two preparations have been made from 
the same seed in four cases, but there is unfortunately no series of three 
sections from the same seed—often of more value than a dozen sections from 
different seeds. This material was supplemented by the eleven specimens 
of the Williamson Collection in the Geological Department of the British 
Museum at South Kensington, which I was enabled to examine by the 
courtesy of Dr. Smith Woodward, F.R.S., and also by a few other prepa- 
rations which are acknowledged when reference is made to them. 


IJ. GENERAL DESCRIPTION. 


A. External. 


As its name implies, the seed is egg-shaped, tapering slightly towards the 
apex, and broadest about the middle. Williamson gave 0°16 x 0:1 (inch) for 
the dimensions, which were probably somewhat greater (about 4°5 x 3 mm.), 
as he had not sufficient material to construct an entirely median section. 

Good transverse sections are not, strictly speaking, quite circular in 
outline, but obscurely polygonal (usually octagonal) (PI. 28. fig. 16), showing 
that the seed was slightly angled, the angles dying out a very short distance 
from the micropylar orifice. Radiating from the latter are a crown of tiny 
ridges, about 600 w in length, and equal in number to, though much more 
prominent than, the angles, with whose, direction they alternated. The ridges 
and angles died out at about the same level. The truncate base. is rather 
more than a millimetre in diameter, and shows a very slightly prominent 
rim and a central papilla. There is very little trace of a layer of separa- 
tion, and though, from analogy with Lagenostoma Lomacti, a cupule was 
to be expected, no trace of any such organ has been recognized, though 
Chodat figures, without describing, what he terms the “arile charnu ” 


(5, pp. 27 & 28). 


* When more than one seed occurs on the same slide, it is referred to by a figure in 
brackets after the number of the slide, reading from left to right, and from above to below. 
Thus R. 48 (8) means the lower left-hand specimen of the four seeds which occur on this 
slide, 
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B. Internal. 


The bulk of the orthotropous seed is occupied by the nearly spherical 
nucellus, which itself was almost entirely filled with the megaspore. As 
before stated, the nucellar apex was modified into a flask-shaped organ, the 
wall of which was bevelled, except at the base, in correspondence with the 
fluted internal wall of the micropyle, beyond which it projected, expanding 
slightly (Pl. 28. fig. 9). The base was a trifle constricted, and the actual 
pollen-chamber, which frequently contains pollen-grains, was formed by the 
separation of the specialized wall of the lagenostome from the central cone 
of tissue. The crevice thus produced was, in mature specimens, in direct 
communication with the exterior, since the wall does not extend over the 
projecting tip of the organ, though whether it did so in the young condition 
there is no evidence to show. Closely investing the nucellus, and adherent 
to it for nearly three-quarters the length of the seed, is the integument, which 
thus far is a relatively simple shell, but above the point at which it becomes 
free from the nucellus expands into a somewhat complicated structure. 
The hard shell was continued as far as the micropyle, from which point it 
was reflexed upon itself, running inwards and downwards to the nucellus in 
the form of a fluted layer, the concavities of which were directed outwards. 
The form of this internai wall of the upper, free part of the integument 
cannot be better pictured than by the original simile of “an umbrella being 
opened against a gust of wind,” the “ribs” of which are united to the shell 
towards the apex, but free below. A number of loculi, distinct above, 
though fused tangentially below, were thus formed, the radial septa of which 
were overarched by the external ridges. The actual number of loculi varies, 
but is usually 8, though it may be 7, and is rarely 6 or 9. It has been found 
possible to count accurately the number of loculi (or of vascular bundles) in 
twenty-three different seeds: of these, twelve showed 8 loculi, six had 7, two 
had 6, and two had 9; the remaining specimen, R. 20 b (1) (PI. 23. fig. 16), 
formed a pretty transition between the most usual numbers by posueasing 
six normal loculi, and a seventh and eighth fusing to form a double loculus 
traversed by two bundles in close proximity. These two bundles are shown 
lower down side by side in the body of the seed in R. 20a (1). 

Lining the hard shell of the integument, where the latter is confluent, 
with the nucellus, are a few layers if soft tissue, which were continued 
into the space between the two hard layers of the free part and up 
into the apical loculi. This tissue is very rarely preserved; it is well 
shown at the base of the seed in R. 20a (1), and through the whole course 
of the upper part of the integument right into the es in the oblique 
section R. 206 (1). 

The vascular system is very simple: a single bundle enters the seed at 
the chalazal papilla, and, after traversing the hard shell, ae into a 
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number of branch bundles, which run in the soft tissue opposite the external 
angles and continue to the apex, one entering each loculus. 
The general relations of the various parts of the seeds will be best under- 


Fie. 1. 


A.—Reconstructed median longitudinal section through the seed, upon which are plotted 
(approximately) the planes of all sections figured in the paper, except Pl. 23. fig. 10 
(imperfect) and Pl. 24. fig. 31 (crushed) (X circa 80). 

B B= section B.8 from Battersea Polytechnic. 

MM= , 755 from Owen's College, Manchester. 

KK 25; 1885 B in the British Museum. 


All the other sections are from the U. C. L. Collection, numbered as explained 
on p. 462. (The letter R is omitted.) 


B & C.—Transverse sections across A taken at the levels B’ and co’. 


stood by reference to the above diagrams, and to Pl. 28. figs. 9, 10, & 11. 
The planes of all complete sections illustrated in this paper are plotted on the 
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median longitudinal section, which is known to be approximately correct, 
since it accords with all available sections (except R.28) within the limits 
of individual variation. That such occurred, as in recent plants, would be 
difficult to show directly, since it would require at least two sections, known 
to be cut in precisely similar directions through two different seeds ; but it 
may be inferred from a comparison of the oblique sections R.48(2) and 
R.51, which both pass through the base, the former cutting the bundle, 
while the latter does not. Now if the two seeds were identical in size, it is 
evident that the base of a section which passes through the bundle should be 
of greater dimensions than the base of any other section, assuming that the 
bundle enters symmetrically. This we are entitled to do both on compara- 
tive grounds and from the entire organization of the seed, although we have 
as yet no transverse section of the chalazal region. The base of R. 51 is, 
however, fully 7 °/, longer than that of R.48 (2), which thus indicates that 
individual variation to the extent of, say, 10°/) characterized these seeds. 
With this margin, all sections can be plotted on the median section except 
R. 28, which cuts the neck of the lagenostome, and yet from the configuration 
of the integument falls considerably below this point. As this appearance 
does not tally with any of the oblique longitudinal sections, we must conclude 
that it is abnormal, and that the whole lagenostome has been in some way 
dragged down into the body of the seed. 


C. Terminology. 


Owing perhaps partly to the fact that the delicate tissue of the integument 
was never preserved in any of Williamson’s specimens, he did not recognize 
the latter as a definite unit of structure, but called the hard enveloping shell 
of the integument the “testa,” and the inner fluted layer of the free part 
the “ canopy.” 

The possession by seeds of a vascular system was not then a current 
conception, and it is curious to note that though in a subsequent memoir 
(21, p. 518) Williamson described and figured the “ delicate prosenchymatous, 
barred or spiral cells” of a longitudinal section, he failed to grasp their 
true nature, or that they were identical with the cells of the “dark spot” 
(20, p. 239) he had seen in transverse section within each of the concavities 
of his “canopy” when first describing the seed, but considered them part 
of an inner layer of the testa. 

We know now that vascular strands run in the integuments of many seeds, 
recent and fossil, so that their occurrence in Lagenostoma presents no 
difficulties ; and, in the light of recent knowledge, it is scarcely possible to 
see in the chambered upper part of the integument other than the equivalent 
of the fused “tentacles” of Physostoma. Williamson’s “ canopy ” is there- 
fore nothing but the inner, and of the same morphological value as the outer 
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layer of a single structure of multiple origin. The term has since been 
applied to the whole of the free part of the integument (16, p. 203) and is so 
used in this paper. 

It will be noted that the term pollen-chamber is used throughout merely 
descriptively of the space in which pollen is actually found, The term has 
been employed to denote the specialized apical portion of the nucellus, but 
now seems hardly appropriate, since this differs considerably from the 
pollen-chamber of recent seeds, and is the obvious homologue of structures in 
other fossil seeds (cf. (15) pp. 19 & 32) in which pollen has never been found. 
We therefore revert to Williamson’s original designation of lagenostome for 
this organ. 

In accordance with current usage, the term plinth is employed to indicate 
the convex, free part of the nucellus on which the lagenostome rests ; and the 
modern terms megaspore and nucellar membranes are substituted for the 
old “‘ perispermic ” and “ nucular.”’ 


III. Deraitep STRUCTURE. 


A. Intequment. 


It will be convenient to deal with the histology of the various regions of 
the integument under the following heads: (i.) the epidermis, (ii.) the fibrous 
layer, (iii.) the soft tissue, (iv.) the fluted lining of the canopy. 

Of these, the first two form the shell which surrounds the whole seed 
practically unchanged froin base to apex, while, as explained, the fourth only 
occurs in the upper third of the seed. 


Gi.) Epidermis.—This consists of a single layer of closely fitting, prismatic 
cells, which seem to have been serially arranged. The long dimension lies at 
right angles to the surface of the seed, and is about 45 w, though it increased 
towards the apex, where the outer walls were usually convex, and often 
papillate (Pl. 28. fig. 9), to as much as 70. In surface view the epidermal 
cells were approximately square with an average breadth of 20m, though 
towards the apex they became somewhat broader tangentially to the 
micropyle. As usually preserved the cells have thick transparent walls 
and very dark contents, which in favourable cases may be seen to be in 
continuity with one another by very fine processes (Pl. 22. fig. 3). It seems 
scarcely possible that this appearance is entirely due to mineralization, and 
that the actual protoplasts were not in continuity during the life of the seed, 
though it is probable that the processes of decay and fossilization have 
rendered this continuity more apparent (cf. Wieland (19), p. 135), in a 
manner comparable with modern laboratory methods employed for the same 
end—namely, by swelling the walls, thus rendering them more transparent 
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and darkening the cell-contents *. The middle lamella is possibly represented 
by the delicate line seen between adjacent cell-walls (cf. Oliver (18), pl. 43. 
fig. 22 and pp. 365 & 399). 

In only one case (R. 22) has a different type of preservation been noted, 
and here the walls appear darker than the contents, which were apparently 
not very great (PI. 22. fig. 2). It is, perhaps, unnecessary to attempt to 
account for this appearance, since although the preparation is very perfect in 
some respects, the epidermis is not at all well preserved. 

Even a small fragment of the epidermis of Lagenostoma ovoides would 
serve to distinguish the species from L. Lomazii, since the cells of the former 
are much shorter and also quite destitute of the “ pegs”—so usual a feature 
in the latter species. 

It is, however, probable that there was a similar, if less elaborate, method 
of mucilage production. R.20a (1) and R.22 show “blisters” on the 
epidermis projecting into the organic débris surrounding the seeds, recalling 
those of L. Lomawii (16, p. 206), and probably analogously produced by the 
emission of mucilage—not from a specialized external layer, but by the 
epidermal cells themselves. In R. 41 (1) we have several stages in this 
mucilage excretion, where the cuticle is seen raised to varying heights 
(Pl. 24. figs. 21 & 22). The slight raising of the cuticle over the papillate 
cells to the left is probably not an incipient stage, as the characteristic dark 
lines indicative of mucilage are not present. It has perhaps been raised 
by the expansion of the mucilage in its near vicinity ; or, since the cuticle is 
sometimes found exfoliated from the epidermis for long distances (R. 40, 
R. 43) without any apparent mucilage excretion, it may, with these cases, 
be an effect of mineralization. 

The mucilage in this species does not form distinct cones, as in 1. Lomaaii, 
though it is possible that it was given off in spiral, rope-like bands, as in the 
recent seed of Collomia. This is suggested in R. 48 (3), and also by the 
dark transverse bars seen on the cones of L. Lomawii (R. 8 6), indicating that 
the mucilage here may have had some such differentiation. In this connection 
we must remember that, as Oliver and Scott point out, we have probably 
in these seeds “a sporadic and premature manifestation of a phenomenon 
which normally became general only at a later stage in the history of the 
seed” ; and this is borne out by the fact that in ZL. ovoides, as in their species, 
the discharge of mucilage, quite limited in extent, frequently occurs close to 
a local injury. (Cf. Pl. 24. fig. 27, though the details are too small to be well 


seen.) 


(ii.) "The Fibrous Layer.—This is composed of thick-walled, prosenchymatous 


* Decayed tissue, at least in its first stages, will sometimes show points of structure better 
than when fresh. I found that certain partially lignified cells in water-plants stained best in 
specimens where decay had obviously set in, 
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elements running parallel with the surface of the seed from the chalaza to 
the micropyle. As far as the integument is confluent with the nucellus, they 
are five or six rows deep, but they thin out in the canopy, and die out a 
little below the apex. In transverse section they are roughly circular in 
outline, or, as they fit closely, somewhat hexagonal by pressure, and measure 
30 w in diameter. In the absence of a truly median longitudinal section, it is 
impossible to get at their real length, and often difficult to measure the part 
of the fibre included in the plane of the section, but in a favourable instance 
this reached 350 w, and many were probably much longer than this. 

The impression given by most preparations, both transverse and 
longitudinal, is that the fibres were thick-walled, which, on general com- 
parative grounds, one would expect. There are, however, several different 
types of preservation of this tissue: and, in the absence of those “ critical 
histological investigations .... upon fossilized cells and tissues” to which 
Oliver has ealléd attention (14, p. 89), it may be as well to consider them 
in detail. 

(a) We have first what may be termed the ordinary type, where the walls 
are very thick, and only a small lumen is shown, which is sometimes 
obliterated (R. 20a (2) & Pl. 24. fig. 24). In this type narrow spaces are 
often to be seen between the elements, each space frequently showing a 
delicate line in the centre. This is probably:an effect of mineralization, and 
means that the whole of the thickening layers have contracted away from 
the middle lamella. When the fibres possess no lumina, this is no doubt 
merely due to the greater thickness of the section, which if rubbed down 
further would probably show them. 

(6) A striking contrast is afforded to the foregoing in the preparations 
R. 22 and 28, of which the former is a very beautiful, accurately transverse 
section across the seed near its base (PI. 24. figs. 27 & 28), and the latter 
an oblique section across the canopy. Here it will be seen that the walls 
of the fibres are comparatively thin, and that the cells occasionally show some 
contents as seen in Pl. 22. fig. 2. 

(c) In a third type of preservation (R. 20 a) the walls appear even thinner, 
but all the cells have thick, dark brown contents (Pl. 22. fig. 1a). 

(d) Yet a fourth appearance is seen in preparation R. 21a (Pl. 22. fig. 1 e), 
where the walls are relatively thin, though very dark and decisive in character, 
the contents appearing almost black and confined to the centre of the cell, 
from which delicate stric radiate. 

The above types are fairly well defined, though some specimens show 
transitional characters, and there are many more where the preservation is 
not good enough to exhibit any particular type. 

It we believe, as we surely must, that the above all represent a definite 
histological structure originally existing, our task is to discover what that 
was, and then to attempt a reconciliation of the varying appearances. 
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Taking first, broadly, the thick-walled (a) and the thin-walled (Dra) 
types above, it might be suggested that the latter corresponds to the original 
structure, and that the opposite appearance is produced by a post-mortem 
swelling of the walls. And this view might be Saree to gain support 
from the fact that the best-preserved preparation (R. 22) is of the thin-walled 
type. But were this the case, the thick walls would scarcely be so heavily 
carbonized as they are, and might be expected to present the appearance 
already described for the more or less swollen walls of the epidermis 
(p. 466). Far more convincing evidence that the thin-walled is not the 
original type is, however, afforded by careful comparative observation of the 
character of the walls and contents. This has led to the conclusion that the 
fibres were originally thick-walled, and that the opposite appearance is pro- 
duced by the peeling of the walls in layers, the end process of which is shown 
in R. 22 (Pl. 22. fig. 2), where many of the walls may be seen to be split, in 
some cases a complete inner shell being formed. A pretty transitional case 
occurs in a broken bit of the shell found in preparation R. 36 (PI. 24. fig. 24), 
where the thick walls are seen to be laminated, which, according to this view, 
would be the first stage in the splitting and absorption of the walls. In some 
cells the walls are just beginning to split. 

We have now to explain, as far as possible, types (c) and (d) as representing 
originally thick-walled cells. The dark masses in the centre of the cells in 
Pl. 22. fig. 1a were spoken of as contents; but this is probably only true 
descriptively as they stand, for these masses almost certainly do not represent 
the original contents of the cells, but rather the fused, disintegrated peelings 
of the walls. This is well shown by the series of transitional cases drawn in 
Pl. 22. fig. 1b, where the lowermost cell is seen to be very similar to those 
shown in fig. 1a as typical for this preservation. In the uppermost cell, 
however, the dark “contents” are in the form of a thick ring with a large 
central space, and are most easily explained as being derived from the wall 
and as equivalent to several laminz of the cells in Pl. 24. fig. 24. The middle 
cell forms a transition from one condition to the other, the “ contents” being 
contracted till only a small lumen is left, which in the lowest cell has entirely 
disappeared. The difference between this type and that in which the wall 
shows distinct layers (b) is probably that in the former case decay had gone 
a step further before the structure was fixed by mineralization. The last 
type (d) is more difficult to harmonize with the view here advanced. It is 
possibly a variety of (c), but it seems more likely that the very dark central 
spots do really represent the original cell-contents. This is supported by the 
fact that some of the laminated cells in the fragment of R.36 show similar 
small black central spots, which it is difficult to interpret as other than 
representing the original protoplasts. If this is so, we must suppose that the 
inner layers of the welll have undergone a further stage of decomposition 


prior to fossilization. 
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There is occasionally some appearance of continuity between the contents 
of one fibre and another, and also between the contents of the fibres and 
the epidermal cells, but this is not so clear as in the case of the epidermis ; 
and in view of the doubt as to what does represent the original protoplast, 
if indeed that be represented at all, we cannot lay much stress on these 
appearances. 

The transverse section R. 22, already referred to several times, is quite 
unique in showing another feature of the fibres—. ¢., their modification in the 
immediate vicinity of each vascular bundle. Here they become more delicate, 
and are generally almost filled with pale brown homogeneous contents ( P1. 22. 
fig. 2). Some differentiation of the cells exterior to a vascular bundle—e. g., 
the storage of starch—is often shown in recent plants ; and though it would 
seem impossible to arrive at the precise physiological significance of the 
appearance described above in a fossil plant, we at least know that such is 
definitely indicated, for the occurrence of specialized cells seven or eight 
times in connection with an unmistakable vascular strand is too great for 
mere coincidence. 


(iii.) The Soft Tissue—As before stated, this is seldom well preserved, but 
since it is clearly shown in a few preparations, and indicated in many others 
from which it has mostly disappeared, we must conclude that it was a 
constant feature. 

It is greatest in extent in the canopy, where it formed the filling tissue of 
the chambers (PI. 28. figs. 15 & 19), which in their greatest extent measure 
about half a millimetre radially in a transverse section. From the point 
where the cusps of the canopy lining cease to touch the outer shell the 
masses of filling tissue become tangentially confluent, and when the integu- 
ment unites with the nucellus the soft tissue continues as a layer a few cells 
broad, forming a lining to the shell, and perhaps represents the “ inner flesh ” 
of Cycadean seeds. The specimen 1885 B (text-fig. 2, p.473) in the British 
Museum, and to a lesser extent R. 21 a, show that the slight angling which 
was mentioned (p. 462) as an external feature of the seed is visible also in 
the internal boundary of the shell, and, since the nucellar membrane is 
circular in section, the soft tissue is wider in extent just opposite each 
external angle. These columns of tissue may thus be regarded as slight 
downward continuations of the canopy chambers. At the base of the 
seed the soft tissue is again better developed, filling up the space between 
the fibrous layer, the nucellus, and the tracheal plate (ef. A, p. 464). The 
only section in which it can well be studied in this locality is R. 20 @ (2), 
the plane of which, though oblique to the axis of the seed, cuts the shell 
almost at right angles, owing to its curvature near the chalaza (cf. plotting 
on A, p. 464). The tissue here has the appearance of parenchyma, the cells of 
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which are roughly circular in outline though of very different sizes, varying 
from 20-50 in diameter. The cells are all thin-walled with intercellular 
spaces, and occasionally show pale brown contents. 

There is no section across the body of the seed where the soft tissue is well 
preserved : it is indicated at one place in transverse section (R. 24), and in 
one or two longitudinal sections such as R. 48 (2) several wavy outlines 
within the fibrous layer represent its disorganized remains. Most oblique 
sections of the canopy have traces of the filling tissue, and in the second of 
the exquisitely preserved seeds in R. 206 it is perfectly shown. In this 
section we see ata glance that the soft tissue was not really parenchyma, 
since comparatively few transverse walls are seen across the delicate 
elements, which were elongated in a direction parallel with the wall of the 
seed. The cells are more uniform in size here than at the base and measure 
20—25 w in diameter. As in the case of the fibres, itis not possible to determine 
their length in the absence of a suitable preparation ; but in one oblique 
section an element was found at least 170 w long, and they perhaps reached 
a greater length than this, though the impression is given that they were 
not so long as the fibres. 

In very many sections there is in the remains of this tissue a well charac- 
terized type of cell, which will be here termed the secretory sac. Pl. 22. 
fig. 6 shows two of these elements with a little of the adjacent tissue, 
occurring at the base of R. 41 (2). The walls are always very thin, and generally 
pale, though distinct. The contents are very dark indeed, and almost, if’ not 
quite, homogeneous, a very small space being left between the contents and 
the wall usually around its whole extent. Although, of course, it is impossible 
to be sure what secretory sacs should look like in a fossilized condition, yet 
this appearance is quite what one might expect. The homogeneity of the 
contents suggests that nucleus and plastids, etc. had disappeared, giving place to 
a substance or mixture of substances rich in carbon, and easily breaking 
down with heat, such as sugars and some organic acids, which are just what 
is found in the secretory tissue of recent plants. ‘The thin walls also aecord 
with the secretory nature of the cells in question. The sacs are well shown 
in the British Museum slide 1885 B (text-fig. 2, p. 473) ; and in sections of 
the roots of the plant, or close relation of the plant, which bore our seed, 
occurring on the same slide, cells of precisely similar general characters are 
found which are stated by Scott (17, p. 239) to be probably secretory sacs, 
The same well-defined type occurs constantly in the débris round the seeds— 
for instance, in sections of pinnules (cf. Pl. 28. fig. 10) which were very pro- 
bably the foliage of the plant bearing the seeds, ca it is difficult to think of 
any other type of cell which these elements could represent, The sacs, which 
are often of considerable length, 75 w or more, are irregular in shape, and 
seem to occur on the outer and inner limits of the soft tissue in the canopy. 
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They are especially well shown at the base of the seed, and are also found in 
connection with the bundles *. 


(iv.) The Fluted Lining of the Canopy.—There is little to add to the general 
description already given of this structure, since histologically it is similar 
in most respects to the outer shell, though seldom so well preserved. Like the 
former it is composed of two layers—the fibrous, abutting directly on the 
parenchyma, and the innermost layer of the whole structure, which lines the 
sinus surrounding the lagenostome. The fibrous layer is here only one to 
two rows deep, and seems, so far as can be made out, in all respects similar 
to the corresponding layer of the outer shell, with which it is continuous at 
the cusps in its upper part—dying out in the same way just below the apex. 
The innermost layer is a directly infolded continuation of the epidermis of 
the seed, with which it seems to agree in all particulars, even to the 
papillate nature of the free, inwardly directed walls of the cells near the 
apex. 


B. The Vascular System. 


It is to be regretted that we have no transverse section across the chalazal 
region, but, from analogy with L. Lomawii, supported by the fact that ne 
section of L. ovoides ever shows more than one bundle at the base, it is prac- 
tically certain that a single bundle entered the seed at the central papilla, 
though such details as the position of the protoxylem, whether the wood wasa 
solid strand or not, ete., are necessarily lacking. 

The main bundle almost immediately divided up into a number of strands 
(usuaily 8), which ran in ‘the soft tissue opposite the external ribs, one 
entering each loculus of the canopy. 

The main strand was composed of tracheids, and was apparently surrounded 
by a little parenchyma, but it is impossible to trace any true phloem. 
Around the branch strands at their base is a considerable amount of sclerotic 
tissues, and a definite tracheal plate, though not so pronounced as in 
L. Lomavii, is thus formed at the base of the nucellus (cf. A, p. 464, and 
fig. 10). In transverse section the vascular strands are lenticular in outline 
(Pl. 24. fig. 28), measuring on an average 125 » long by 40m broad, and 
thus seem to occupy a midway position in size between Physostoma and 
L, Lomaxti, the measurements for which are given as 50 x 30 w for the former, 
and 160-176 x 60-70 w for the latter. It should, however, be remembered 
that lacuni, possibly representing the phloem (14, p. 96), accompany the 


* It may be recalled that the secretory sacs in Physostoma, while agreeing fairly closely 
in size with those of our seed, are described as tabular in form and assigned to nucellar, not 
integumental tissue (14, p. 97). 
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bundles in Physostoma, so that the true dimensions of the latter may be 
somewhat greater ; and, further, that the limits of fossil vascular strands are 
not always sharply defined, and might be interpreted differently by different 
observers. 

Histologically the bundles are composed of six or eight tracheids with a 
few secretory sacs and thin-walled elements, probably parenchyma, of much 
smaller dimensions than the cells of the soft tissue around (PI. 22. fig. 2 
and PI. 28. fig. 20). It is only occasionally, however, that even this much 
detail is evident, for the bundles are often dragged from their normal 
position, and sometimes more or less. obliterated, or absent altogether. The 
tracheids were scalariform and about 15, in diameter; it seems very doubtful 
if there was any definite protoxylem. So far as can be made out, slightly 
smaller elements occur in any position, but, in view of the fact that smaller 
elements are not necessarily protoxylem, and the impossibility of determining 
the real sequence of formation, we are of necessity left very much in the 
dark as to the nature of the bundle in this respect. In R.48 (1) a bundle 
in longitudinal section seems to show a smaller internal element (PI. 22. 
fig. 4), but it is difficult to say that this is not merely a tracheid of equal 
size cut tangentially. One of the bundles in R. 41 (1) shows on its inner 
side what may be interpreted as a loose spiral, but is, by itself, scarcely 
convincing. 

So far as any reliance is placed on the above, it will of course point to 
the endarch nature of the bundle. Towards the apex of the seed the bundles 
thin out to two or three elements, and apparently die out at about the level 
where the ribs end and the ridges begin. 

A word more may be added with regard to the apex, before passing to the 
detailed description of the body of the seed. As the apex is approached, the 
bundles and fibres diminish, the former appearing to die out before the latter, 
though it is impossible to give an exact description of the point without the 
appropriate section. Bundles apparently die out in all sections, but this is 
of course due to obliquity—the plane of the section and that ef the bundle 
never exactly coinciding. Owing to this, and also to the frequent displacement 
of the bundles, one could not easily be certain that the ending of the 
bundle was present, even if that were actually the case. 

Near the apex, the tips of the loculi, bounded by the inner and outer 
epidermis, seem to contain soft tissue, though apparently thicker-walled 
than the corresponding tissue in other parts of the seed (Pl. 28. fig. 17). 
Secretory sacs are present, but in no section passing through this region does 
there seem to be any indication of hydathodes, nor is there any differentiation 
of the apical epidermal cells, such as a thinning of the cuticle, which would 
lend any support to the idea that the apices of the canopy chambers were 
porous, as was once suggested (13, p. 462). 
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Right at the apex, the cusps of the canopy lining fit into the external 
ridges, the inner and outer epidermis nearly, if not quite, meeting at these 
points (Pl. 238. fig. 14 and PI. 24. fig. 34). The soft tissue has thus quite 
disappeared, and it is therefore clear that the micropylar grooves are not due 
to “ contraction or collapse of the filling tissues of the chambers,” as it has 
been thought possible for L. Lomawii (16, p. 105), nor to any superficial 
modification which petrification might possibly induce, but are a perfectly 
definite feature in the structure of the seed. It does not seem to me likely 
that the apical grooves and ridges are even exaggerated, far less produced by 
post-mortem changes. 


C. The Nucellus. 


A description of the nucellus resolves itself into that of the lagenostome 
and plinth, since in no preparation is there any further trace of the mega- 
sporangium, with the exception of the thick, structureless, nucellar membrane. 
Although described as confluent with the integument as far as the plinth, 
which it undoubtedly was in life, this membrane is frequently seen to be 
torn away from the soft tissue—more often than not dragging the bundles 
with it. As it is usually crumpled, parts of the membrane are sometimes 
caught in surface view, when a pitted appearance is generally presented ; 
but it is doubtful if this is other than an effect of the impregnating mineral. 
Indeed, the entire nature of the nucellar membrane is a matter of un- 
certainty : 7. e., was it originally a thick membrane, or does it represent a 
broken-down tapetal layer ? 

The lagenostome is about 1 millimetre long, and 8 mm. in its greatest 
breadth. The central cone is mainly composed of thin-walled, roughly 
spherical cells, about 40 » in diameter, between which intercellular spaces 
occur. A good transverse section across the body of the lagenostome shows 
a central group of six or eight cells (PI. 28. fig. 16), which are much smaller, 
being only about 20 or 30 pw in diameter ; and a few longitudinal sections 
reveal that these cells reached a length of at least 100 w, and together formed 
a median column, extending from the base to a distance varying from one to 
two thirds the height of the lagenostome. The whole of the apex of the 
central cone is modified by having the cell-walls strongly thickened to a 
varying distance in a downward direction, with the result that a dark 
tongue-shaped mass was formed, the central cells of which were elongated 
at least in the lower part. None of the cells of the central cone seem to 
show contents. 

As before stated, the central cone is detached from the outermost layer 
of cells or wall of the lagenostome to form a space which is the actual 
pollen-chamber. It is not, however, perfectly clear that this space was 
always continuous around ihe organ in its whole extent. Many sections 
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show the central cone touching the outer wall (Pl. 28. figs. 11-15, and 
particularly fig. 17), and in such cases it is a matter of great difficulty to 
determine whether there is mere contact or actual continuity of tissue. 
The subject is referred to later (p. 484). 

As in L. Lomavii, the wall of the lagenostome is bevelled to correspond 
with the crenulations of the canopy, but this bevelling is not found either on 
the neck or at the base of the organ. The wall is one layer of cells thick, 
and, when well preserved, exhibits a very interesting structure, 

A beautiful transverse section (R. 755) * from Owen’s College, Manchester, 
kindly lent by Prof. Weiss, shows that the radial walls are enormously 
thickened in a manner reminding one of an exaggerated endodermis (PI. 24. 
fig. 29). The cells measure 16-18 » tangentially, and the thickenings are 
about 124, sometimes reaching as much as 16 ~ broad, so that they are 
often laterally in contact. The thin outer walls of the cells are for the most 
part strongly curved (usually outwards, but sometimes inwards), so that the 
possible tangential extension of the cells is considerably greater than the 
above. These curved outer walls are well shown in transverse section in 
Pl. 24. fig. 30, and in longitudinal section in PI. 238. fig. 9. The inner walls 
are rarely present. By careful focussing it may be seen that the ton gue- 
shaped radial thickenings are frequently double, and a surface view of the 
wall, obtained from the specimen 1435 (2) in the Williamson Collection 
(text-fig. 3, p. 477), explains this appearance. It is here seen that the cells are 
elongated, with tapering ends fitting closely into one another, and that their 
walls are strengthened by thick bars which do not quite reach the middle 
partition. This double nature of the bars (obliterated in many sections, but 
indicated in R. 45), together with the shape of the cells, explains why the 
thickenings so frequently seem two-lipped in transverse section, and also 
their variability in size and proximity, which is largely due to the varying 
levels at which the cells are cut. One of the most interesting points in the 
structure of the seed is the fact that the epidermis of the lagenostome is 
directly continuous with, and of the same character as, that of the plinth. 
This forms a circular belt about } mm. broad, curving slightly from the base 
of the lagenostome to that of the canopy, but is not bevelled as in L. Lomawit. 
Owing to its small size it is not so frequently cut as many parts of the seed, 
and when it is included in the plane of section this is not usually the best 
to exhibit its structure. 

The only surface view of the plinth is in R. 20d (2), fig. 19. R. 49 
(Pl. 24. fig. 32) is a very good preparation for demonstrating that the 
epidermis of the plinth was similar to that of the lagenostome. In the first 
place, it is easy to be sure of the exact plane of this section, because it is 

* This specimen gave the key to the interpretation of the structure described, but it may 


be partially made out in several of the University College, London, slides, e. g. R. 20 b (1) 
fig. 16. 5 ip : 
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seen that it shaves the canopy lining without touching the lagenostome, and 
we know, therefore, that the plinth in its central part is cut exactly tan- 
gentially to the axis of the seed (ef. its plotting on p. 464). In this region 
we see that the vertical walls are strongly thickened, while the thin horizontal 
(external) walls are curved inwards (PI. 24. fig. 33). On either side the 
projecting vertical bars may be seen of cells which have either lost their 
outer horizontal walls or, more probably, these have sunk inwards so far 
that they are not readily discernible. The bars are about 9 w across, and 
are thus seen to be less thick than those of the lagenostome, with which, 
however, they are in direct continuity. This is well shown in several 
fortunate sections, whose planes include the junction of the plinth and the 
lagenostome (R. 27, R. 46). 


Surface view of part of lagenostome wall (x 3860). 


The epidermis of the plinth was thus composed of radially elongated cells 
with thickened vertical walls, and apparently lay directly over the nucellar 


membrane. 


D. The Pollen. 


There is little to say under this heading, for though the pollen leaves 
nothing to be desired in quantity, the same cannot be said in respect to its 
quality. It occurs in several slides of the Williamson Collection and in 
many preparations belonging to the University College Collection, but is 
never really well preserved. 

LINN. JOURN. — BOTANY, VOL. XL. OL 
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The grains are oval in form, and their dimensions have been given by 
previous writers. My measurements give an average of 72 x53 mw ; but this 
is certainly an underestimate of the length, as the grains are not all cut in 
the planes of the major axes. No doubt the grains of those days varied as 
much among themselves as do those of ours, and some.reached as much as 
90 » in length. 

With regard to structure, little more can be made out than that the grains 
had thin places in their walls. Some appearance of a network is frequently 
seen (Pl. 22. fig. 5 band Pl. 28. fig. 19), but in no single case does it 
seem possible to refer this with certainty to a cell reticulum; it seems quite 
as likely to represent surface markings. Still less is there any trace of 
germination. In R. 38 (Pl. 22. fig. 5 a) there is in the pollen-chamber an 
oval body measuring only 68x35 4, which, instead of showing the usual 
reticulate markings, is of a uniform dark brown with extremely fine dots. 
It is perhaps a foreign pollen-grain. 

A word may be added as to the position of the grains. Not any have ever 
been found in the sinus between the lagenostome and the canopy. Within 
the pollen-chamber they tend to occur towards the base, and in five cases 
have been found resting on the megaspore membrane or where this would have 
been in life. Sometimes they appear more or less embedded in the tissue 
of the central cone, a state of things probably due to post-mortem changes 
in the position of the latter. R. 28 affords the solitary example of a pollen- 
grain occurring in the neck of the lagenostome, and in R. 30 a (Pl. 24. 
fig. 34) we have a grain outside the seed situated in an apical groove. Ina 
few other cases bodies have been seen near the apex which may have been 
pollen-grains, but in the surrounding débris it is very difficult to be certain 


on this point. 


BK. The Prothallus. 


Williamson referred to a central body in one of his sections as possibly 
a prothallus, but more probably an effect of mineralization, and Chodat 
asserts that the existence of a prothallus has not been demonstrated in 
Lagenostoma (5, p. 30). The preparation from which Williamson’s figure 
((20) pl. 10. fig. 68) was drawn has not been traced ; but whether it showed 
a prothallus or not, we now have, in addition to the numerous sections which 
show the thick megaspore membrane, no less than four slides (R. 24, R. 29, 
R. 42, and R. 44) which have strong claims to have preserved the actual 
substance of the prothallus. 

The megaspore membrane, usually more or less contracted and crumpled, 
has very much the same appearance as that of the nucellus, with which it 
is often in contact, sometimes so closely as to be indistinguishable. Again, 
like the nucellar membrane, it has frequently a pitted appearance, 


OO 
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In R. 29 (Pl. 28. fig. 11) and R. 44, just within the megaspore membrane, 
‘small groups of carbonaceous material are seen, and in R. 24 (Pl. 28. fig. 18) 
there is much the same appearance, only that within this layer, which is 
here multiseriate, is another of similar masses pale brown in colour, while 
the outer are black. The inner die out towards the centre. The megaspore 
of R. 42 is entirely filled with these cell-like masses, and in places, par- 
ticularly at the base, thin streaks appear between them. It is difficult to 
resist the inference that we have in these preparations three stages in the 
formation of the prothallus: the lining layer of carbonaceous groups may 
represent the first stage, where, as in recent Cycads (6, p. 132), a parietal 
cytoplasmic layer with free nuclei is first formed; we then have this 
spreading inwards in R. 24, where the lighter colour may indicate 
the younger nuclei; and finally, in R.42 the whole megaspore is full 
of nuclei, the fine streaks suggesting the beginning of partition walls. 
Indications of a cellular tissue within the megaspore membrane are also 
shown in the section 1429 of the Williamson Collection, and Bertrand (4) 
has already noted the occurrence of ‘membranes cellulaires”’ in the endo- 
sperm of some silicified seeds. 

It is probable that the archegonia of the Lagenostome were situated at the 
base of the pollen-chamber (cf. Oliver (12), fig. 9, pl. 24), and in R. 39 
a dark brown mass occurs, which is certainly suggestive of an archegonium. 
It is true that dark masses of similar size occur promiscuously in other parts 
of the seed (PI. 24. figs. 32 & 33), but these have more the appearance of 


a fungal origin. 


FP. Fungus. 


No description of the material available would be complete without an 
allusion to the fungus which several preparations show infesting the decaying 
seed, though for a full elucidation we must no doubt await the palzo- 
mycologist of the future. 

(i.) Mycelium.—This is shown to its greatest extent in R. 29 (Pl. 23. 
figs. 11 & 13), where the hyphee ramify in all the soft parts of the seed, 
i. e. prothallus, nucellar cone (though not in the dark apical portion), and 
canopy chambers. ‘They are extremely fine, perhaps 2 #4 across, and are so 
closely interwoven that it is almost impossible to determine such points as to 
whether or not they were septate, branched, ete. Very probably they were 
both, for in some preparations where hyphz occur singly these points can 
be satisfactorily demonstrated, R. 40 (ty -rd: 24. fig. 25) showing a septate 
and R. 49 (Pl. 24. fig. 23) a branched hypha. But of course it is impossible 
to be certain in these cases that one is dealing with the same fungus. The 


hyphee in the two latter cases are stouter, measuring 4 mw across. 
2 2 
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(ii.) Spores *.—Two very distinct types of spore occur in several seeds 
which perhaps belonged to two different species or genera of fungus. The 
smaller of the two, about 18 w in diameter, are covered with exceedingly 
fine hairs or spines (PI. 22. fig. 8), and thus far recall the fossil spores 
described by Oliver (11), only that the latter are found in a definite 
fructification, while the former always occur singly. Considerable interest 
attaches to the second type, as in several cases they seem to be germinating. 
In diameter some reach as much as 30 w, and are smooth-walled, though 
sometimes a little crumpled. In some cases there is a single germinal tube 
(Pl. 24. fig. 31), though in others two are shown from opposite ends of the 
spore (Pl. 22. fig. 7 and Pl. 24. fig. 26). This may mean that we have two 
different species present, or it may represent two stages in germination, or, 
again, two different methods in the same species, since we know how variable 
are recent fungi in this respect. One of the germinal tukes shown in fig. 26 
(P1. 24) has already branched twice. 


IV. THe Niewp SPECIMEN. 


Among the several seeds ground down by Williamson was one belonging 
to Nield and described as a Lagenostoma ovoides, which, though undoubtedly 
of that genus, does not seem to belong to the species L. ovoides. The 
configuration of the sections given in pl. 3. figs. 71-73 of the VIIIth 
Memoir (20) show that, as stated in the text, they are transverse, figs. 72: 
and 73 being cut at the base of the lagenostome. The precise dimensions 
of the seed at this level can only be approximately determined from the 
preparation (Will. Coll. 1433), since most of the outer shell has disappeared, 
but the diameter could not have fallen far short of 4 mm. It.was probably 
about 3°7 mm.; and since the diameter of ZL. ovoides at the base of the 
lagenostome is about 2 mm., the dimensions of this seed are 85 °/) greater 
than, or roughly double, those of ours—a quantity far beyond the limits of 
individual variation (¢f. p. 465). 

Further, though this point is of perhaps little significance by itself, the 
specimen shows decisively ten loculi (20, fig. 71), while no seed of our 
species that has come under my notice shows this number, and in only two 
certain cases (R. 29 and 1436 Will. Coll.) are there as many as nine 
(of. p. 463). 

In the absence of the shell it is impossible to know if it were angled in 
the manner so characteristic for L. ovoides (cf. R. 27, R. 28, R. 53, ete.,. 
Pl. 23. fig. 16 and text-fig. 2), but the single fragment marked “A” in 
pl. 3. fig. 72 indicates that it was not so. Possibly the whole width of the 


* The term is of course used provisionally, though it does not seem possible to refer the 
bodies in question to any other category. 
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shell is not shown here, though, if not, the diameter at this point must be 
still greater than that given above. 

But if this seed is not L. ovoides, the question arises as to what other 
species of the genus it belongs. The great size of the particular section 
we possess seems to preclude its identity with any known species of 
Lagenostoma except L. Lomawii, but that is what we should expect for a section 
across the base of the lagenostome of this species, at least one specimen of 
which may have possessed ten loculi (16, p. 210). 

As militating against its inclusion in this species, however, is the fact that 
although the section is cut at its base, the wall of the lagenostome is very 
distinctly crenulated, while Oliver and Scott state that the crenulations died 
out towards the base of the organ (16, p. 200). 

There remains one further feature to note in this curious specimen, ?. e. the 
intrusion of the megaspore membrane into the lagenostome. That this is 
actually the case, and that the appearance is not due to a slight obliquity by 
which the membrane is shaved towards the lower part of the section, is 
shown by the fact that, were this so, the plinth must of necessity be cut, 
and would be seen united to the canopy (cf. Pl. 28. fig. 15), whereas in 
reality the lagenosfome wall is quite complete, forming a rough circle. The 
dimensions also, so far as they can be obtained, agree with the completely 
transverse nature of the section, which is, indeed, what it is stated to be 
(20, p. 239). 

The megaspore membrane normally intruded considerably into the lageno- 
stome of Physostoma, but no instance of its doing so in a Lagenostoma has 
been recorded, while numerous specimens show it contracted away from 
the nucellus. Perhaps the preparation may best be explained in this 
particular as that of a seed abnormal in the opposite direction to that of 
R. 28 (p. 465), only that while it is easy to understand how the lagenostome 
could be dragged into the megaspore by post-mortem changes, it is diflicult 
to see how the latter could be forced into the lagenostome either before or 
after the death of the seed. 


Y. THEORETICAL SUGGESTIONS. 


Turning first to the integument, without entering upon the vexed question 
of its origin (which is not warranted by the present work), a word may be 
permitted on its more generally admitted homology with the inner layers of 
the Cycad integument. This was first pointed out by Oliver and Scott 
(16, p. 234), who consider that “the canopy may well have undergone 
simplification into the hard integument of a Cycadean seed,” and suggest 
that the outer flesh of the latter with its bundles may represent the cupule. 
The interpretation of the Cycadean integument as a double structure (18) 
supports the view of its origin from the fusion of the two envelopes of a 
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Lagenostoma, though the author gives some reasons for regarding the stone 
layers as belonging morphologically to the outer flesh. In their recent 
excellent text-book (6, p. 128), Coulter and Chamberlain again draw a 
distinction between the stone layers in the two types, for while in the Cycad 
it is a “complex tissue several cells thick,” in Lagenostoma it is “simply a 
modified epidermis.” But if the facts given above (pp. 466-470) are accepted, 
this seems scarcely allowable as a description of the hard tissue in our 
seed. The reasons for regarding the hypodermal layer as consisting of 
hard fibres have been fully given, and it seems doubtful whether the well- 
defined epidermis was really hard at all; on the whole it is more suggestive 
of being glandular or secretory in its nature. However this may be, it 
would certainly undergo some modification after fusion with the cupule, as 
any excretory function would inevitably be lost, and it may quite well have 
become sclerified even if not originally so. This would perhaps explain 
why “differentiation and sclerification of the stone-cells start in the layers 
on the inner side and extend to an outward direction” (18, p. 564). At 
any rate there seems no decisive evidence against the derivation of the 
stone layers, though more elaborate, of the Cycadean seed from the hard 
shell of Lagenostoma. : 

Perhaps there is no more obvious, and at the same time interesting, 
question with regard to palseozoic seeds than the method of pollination, even 
if any attempts at an answer must for ever remain within the region of 
hypothesis. In the case under consideration, it seems very possible that 
the well-marked apical ridges were concerned in pollination, since no other 
organ, such as cone-scale, bract, or carpel, to aid in this function is known. 
They may conceivably have acted as the stigmatic rays of a poppy capsule, 
or the lines on the petals of a pansy, are supposed to do ; but as it is scarcely 
certain that such lines are attractive to or guide insects in recent plants, 
and even less certain* that pollination of these seeds was effected by insects 
at all, this cannot be further pursued. But it seems to me possible that 
they, or rather the grooves they formed between them, promoted pollination 
in another way. Long ago Oliver showed (13, p. 461) that, “compared 
with the ordinary palaoneid type of seed, Lagenostoma seems peculiar in the 
lack of tracheal supply beneath its pollen-chamber” ; and this statement is 
strikingly illustrated by the plate accompanying the paper (pl. 24), where 
the vascular system is seen in all the different seeds, recent or fossil, to 
approach the pollen-chamber except in Layenostoma. The detailed ex- 
amination of numerous specimens, many very well preserved, of two different 
species, permits us to reject the possibility that this deficiency is due to 
imperfect preservation; and if we also reject the hypothesis of the 
hydathodes and porous integument (p. 474), as there’ seems no structural 


* See, however, Oliver and Scott, (16) p, 214. 
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evidence forthcoming in its support, we are still faced with the difficulty as 
to the source of the water which must have been required for fertilization. 
Is it not just possible that this was obtained from the exterior by means of 
the apical grooves? Any atmospheric water, rain, dew, ete. would be held 
by surface tension, and the tiny rivulets would tend to form a drop where 
they converge. 

It is unfortunate in this connection that we have no indication as to how 
our seed was borne, but, to quote Oliver (p. 462), “whatever may have 
been the natural position of the seed (pendent or erect), a drop of water at 
the summit would inevitably be drawn into the narrow crevice of the pollen- 
chamber,” and any pollen-grains on the apex of the seed would thus be 
swept along the grooves into the lagenostome. As already recorded (p. 478), 
one certain and several suggestive cases of pollen in the grooves have been 
found, all that could be expected to occur among the few sections passing 
through this region. 

A very tempting hypothesis as to the method of pollination is that the 
dark, upper part of the nucellar cone was glandular and excreted a sugary 
substance to which the grains would stick, whether brought by wind or 
insects. But though there seems nothing directly to negative this possi- 
bility, there is, on the other hand, no evidence in its favour. The tissue is 
difficult to examine, but gives the impression of being thick-walled and 
without contents, which is not what one would expect to be the appearance 
of secretory tissue. A more probable function subserved by this organ is 
that of protection, against cold, desiccation, etc., of the delicate organs 
which lie beneath—particularly the growing embryo. We have physio- 
logically analogous cases in the closing of the cone-scale after pollination in 
recent Gymnosperms, and in the obliteration of the micropyle at the same 
period in Gnetum Gnemon, recently described by Berridge (3)*. An even 
closer parallel is afforded by the approximation and hardening of the walls 
forming the “beak” in Cycadean tseeds (6, p. 128). Of course it is not 
beyond the bounds of possibility that the apex of the central cone was at 
first glandular, and subsequently became modified to form, as it were, a 
stopper for the flask-shaped, pollen-containing organ. But while facts are 
lacking in support of the former hypothetical function, some evidence can 
be adduced in favour of the latter. In the first place, the very peculiar 
organization of Lagenostoma whereby the -pollen-chamber projects beyond 
the integument in a seed that almost certainly, when mature, had no 
envelope of any sort extending over the micropyle, would suggest the 
necessity for some protective organ for the important structures which 
would otherwise be exposed to the outer air, invasion by fungus, ete. But 


* The author suggests that the micropyle of Bennettites Morierei was blocked in a similar 
way, but this is denied by Lignier (9). 
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more direct support is given by the fact that the preparations, the planes of 
which pass through the neck of the lagenostome, usually show a close 
approximation of the wall of the organ with the apex of the cone. In 
R. 26 (PI. 23. fig. 12) this is so complete as to suggest that separation has 
never taken place. Here we are tantalized by the want of the next section, 
which would have passed across the base of the pollen-chamber and revealed 
whether or no it contained pollen. If such were the fact, it would show 
how completely the “stopper” had closed the aperture in this case. R. 210 
(Pl. 28. fig. 14) is a similar, but more oblique, section across the neck of the 
lagenostome, which again shows the organ closed above ; but here also we 
are faced with precisely the same difficulty—the section is a solitary one. 
Another preparation, R. 31, which also shows the closing of the lagenostome, 
is unfortunately but a fragment, and again we cannot be certain that it was 
pollinated. In the beautiful Battersea specimen (PI. 28. fig. 9)*, however, 
we have in a slightly oblique longitudinal section an almost completely 
closed lagenostome with a pollen-grain at the base on each side, proving 
that there must have been separation of the wall above, probably around the 
whole circumference fT. 

No other suggestion has, I believe, been put forward as to the significance 
of this distinct modification of the central cone, and we may therefore 
view appropriate sections with the above idea in mind till a better be 
forthcoming. 

The vertical column of elongated cells extending from the “stopper” to 
the prothallus seems to correspond morphologically with the similar column 
described by Lang (8, p. 286) for the ovule of Stangeria paradoxa, and by 
Kershaw (7) for that of Bowena spectabilis, but its function in Lagenostoma 
is somewhat obscure. 

We now pass to the mode of formation of the pollen-chamber. Previous 
authors have spoken of the “separation” of the wall from the central cone, 
but they give no suggestion as to how this took place. In recent Cycads the 
pollen-chamber is formed by the disintegration of tissue in the apex of the 
nucellus ; but in Lagenostoma the pollen-chamber is of a very different type, 
and we must attach some significance to the highly specialized wall. 
Moreover, careful examination of the outer edges of the central cone and 
the wall strongly suggests rupture as the cause of the separation, and nothing 
like mucilaginous degeneration. Some preparations (R. 30a, R. 39, and 


* The photograph was made from a slide in the Battersea Polytechnic Collection, for the 
loan of which I am indebted to Miss L. J. Clarke. 

+ The apex of the central cone is modified in a similar way in Z. Lomavii, The 
specimen R, 2 shows the “stopper” almost filling the neck of the lagenostome, as it could 
scarcely have done prior to pollination, which has obviously taken place. The section is 
figured in the paper (11) pl. 5. fig. 8 and pl. 9. fig. 21. 
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R. 46) show beautifully the torn cell-walls, and it is difficult to explain 
these appearances on the degeneration hypothesis. It seems to me highly 
probable that the wall, with its strongly thickened bars, was hygroscopic, and 
split from the central soft tissue with alteration in atmospheric humidity. 
If this were the case, since the wall is never itself ruptured, there must have 
been considerable increase in its circumference. This is, however, allowed 
for by the curved outer walls. For example, let us consider the Manchester 
specimen, since this has the double advantage of being cut transversely 
across the middle of the lagenostome, and of showing the structure of the 
wall remarkably well. Now the circumference of the wall in its present 
collapsed condition is 1-9 mm., but if its radius were to bs extended by (say) 
80 (@.e., so that a pollen-grain could easily get in at any point) *, the 
circumference would have to be increased to 2°5 mm. If, however, the 
curved outer walls were straightened out, the circumference would reach 
2°8 mm., so that there is no trouble on this score. But if the wall expanded 
to its full extent, or even considerably less than that, it could not remain 
circular, because it would almost immediately encounter the cusps of the 
canopy lining. This possibly explains the bevelled wall of the lagenostome, 
which to my mind is not an inherent structural feature, but is impressed 
upon the wall by its close contact with the hard canopy lining during 
expansion. The fact that the wall is not so bevelled lower down, where it 
has plenty of room to expand in the sinus between it and the canopy, 
‘supports this view. 

Coulter and Chamberlain state that the pollen-chamber is formed from 
below upwards, basing their view apparently on a single section (figured p. 34) 
where the central cone is free from the wall below, but in contact, and pre- 
sumably in continuity, above. In the University College Collection there are, 
however, sections which, while not so good in some respects, are similar in 
that the central cone is to all appearance united to the wall above and free 
below. But these sections (¢. g., R. 43, R. 56) contain pollen, which, while 
it does not prove that the dehiscence was not in the affirmed direction, shows 
that an appearance such as that described is fallacious as evidence of the fact. 
Before seeing their account of Lagenostoma, I had come to the conclusion 
that the pollen-chamber was very likely formed from below upwards. This 
view is based on the consideration that the plinth was probably concerned in 
dehiscence. Itwill be remembered that the structure of this organ is similar 
to that of the lagenostome wall, and, since it is firmly united to the canopy, 
the smallest hygroscopic contraction would immediately rupture its connection 
with the central cone, especially as the curved fibres would tend to straighten 

* Assuming that the central cone nearly touched the wall, as it does normally. In this 
‘specimen it has been dragged down, and is therefore of much smaller diameter than 
the wall. 
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at the slightly constricted junction of the plinth with the lagenostome wall. 
But whether this took place first or last is a small matter compared with the 
necessity that dehiscence should be secured right to the base so that the 
sperms might have free access to the archegonia. Complete circumscissile 
dehiscence was not absolutely necessary and did not seemingly always take 
place, except at the base, where we have an organ specially modified to secure it 

Finally, a word may be added on the morphology of the lagenostome. It 
is generally admitted that this unique structure is no doubt the modified apex 
of the nucellus, and indeed it is difficult to see to what else it could be 
attributed. Now the nneellus is an enclosed, more or less specialized, 
megasporangium, and we do not lack fern sporangia showing features which 
suggest the type that may well have formed the basis for such specialization. 
The sporangia of Angiopteris, Osmunda, and Schizwa all have apical or sub- 
apical annuli, of which genera Osmunda is particularly interesting, since it is 
a synthetic type combining in itself several of the characters of the eu- and 
lepto-sporangiate ferns. But in the fossil Senftenbergia we find what would 
seem a closer parallel in a multiseriate, apical annulus. The time needed to 
evolve other features of our seed, such as the integument, is at least sufficient 
for the modification of such a type as Senftenbergia into the nucellus of 
Lagenostoma, from which it is surely not so far removed in form or 
function *. 

The comparison very tentatively put forward by Lang (8) between certain 
thickened cells in the microsporangia of Stangeria paradoxa and the annulus 
of the Schizeeacese, and further between the micro- and macrosporangia of the 
former, is strengthened by the hypothesis of the retained annular dehiscence 
in Lagenostoma, the mechanism for which is perhaps vestigial in its nearest 
ally among recent plants—the Cyead ovule, ef. (8) p. 302. 

It has already been suggested (10) that the tracheal mantle at the periphery 
of the nucellus—so common a feature in fossil Gymnosperm seeds—is homo- 
logous with the vascular tissue found within the wall of a fossil sporangium. 
There is surely no greater difficulty in deriving the wall of the lagenostome 
from the annulus of another fossil sporangium. Both are specialized. parts of 
the sporangium wall: and here too, as in the analogous case just cited, there 
would be some change of function “in harmony with the modified fate and 
enlarged functions of the macrosporangium” ; for, whereas in the ancestral 
fern sporangium dehiscence was effected to let the contained spores out, in 
the megasporangium it takes place in order to let the microspores in. 

If there is any truth in this surmise, the Lyginodendree have preserved 


* The suggestion is put forward as much for L, Lomaaii as for L. ovoides ; for though not so 
well marked as in the latter, the former species shows the radial thickenings, and even the- 
curved outer walls, while the inner tangential walls are generally retained. The transverse- 
section of the lagenostome wall in R. 16 0 is, to me, remarkably suggestive of an annulus. 
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for us another link with their Pteridophytic origin, even in those organs: 
which raise them to a higher phylum—their seeds. 


February 1912. 
I wish to thank my friend Mrs. Hatfield for her sympathy and help in my 
work. 
To Professor Oliver I owe not only individual help and eriticism, but the: 
stimulus his work must afford: all who attempt to labour in the Rae of fossil 
seeds. 
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=———. 1879. Ditto + Pike dhnlavobddlipsatia 
EXPLANATION OF THE PLATES. 
b. = blister. 0.8. outer shell. 


cp. = central papilla. 


c.c. = central cone. 


ch.pl. = chalazal plate. 


Pp. 
Dice 
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prothallus. 
pollen-chamber. 
pollen-grain. 


e. = epidermis. pl. = plinth. 
Jf. = fibrous layer. r, = ridge. 
Jl. = fluted lining of canopy. sp. = spore. 


gy. = germinal tube. 
gr. = groove. 
i. = loculus. 


septum. 
sinus. 
secretory sac. 


e a 


1.w. = lagenostome wall. s.t, = soft tissue. 
m, = megaspore membrane, stp. = stopper. 
nm. = nucellar membrane. v.b. = vascular bundle. 
. = micropyle, 
PLATE 22. 
+ and 6 cells from the fibrous layer of R.20a(1). a illustrates the way the 


“contents ” of 6 are derived. Cf. p. 469. c=cells from the fibrous layer of R. 21, 
a showing special type of preservation. x 360. 


. Part of the wall of the seed of fig. 27 enlarged. he position of the portion drawn 


is indicated by the reference lines e. and v.b. Note the differentiation of the cells 


of the fibrous layer occurring opposite the bundle, which is torn away. R. 22. 
x 3800. 


- Portion of epidermis in surface view to show appearance suggestive of original 


continuity of protoplasts. R. 26 (fig. 12), x 360. 


. Part of vascular bundle cut longitudinally about half-way up the seed (¢f. p. 474). 


R. 48 (1). x 360, 


. Two pollen-grains and a body of unknown origin from the pollen-chamber of R. 38. 


x 168. Cf. p. 478. 


. Two secretory sacs from the base of R. 41 (2). x 360. 
. Fungal spore (or vesicle) occurring in the crushed seed in R. 46. x 770. 
. Another type of fungal spore from R. 52. x 770. 
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PLATE 23, 


Fig. 9. Upper part of oblique longitudinal section passing through the micropyle. Note the 


Fig. 


Fig. 


Fig. 


Fig. 
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g. 18. 


e. 19. 


20. 


papillate epidermal cells at the apex, the projection of the lagenostome beyond 
the micropyle, and the almost complete closing of the pollen-chamber by the 
“stopper” (p. 484). B.8. x 70. 

Lower part of oblique longitudinal section passing through the central papilla at the 
base of the seed. In the débris (probably a pinnule) just beneath the seed 
secretory sacs occur similar to those found in the seed (fp. 471). R. 48 (2). 
x 38. 

Oblique longitudinal section showing the prothallus with dark cell-like masses 
round the edge (cf. p. 479). This seed is infected with fungal hyphe better 
shown in fig. 138. R.29. x 23. 


. Oblique section across the apex of the seed showing the ridges and grooves and the 


closed (or unopened) lagenostome (cf. p. 484). An enlarged drawing of part of 
the epidermis is given in fig. 3. R.26. x 48. 
Enlargement of the lagenostome of fig. 11 to show fungal hyphae. R.29. x 85. 
Section across the apex, more oblique than fig. 12, showing the bevelling of the 
lagenostome wall, and, to the right, the pollen-chamber, also the vascular bundles. 
traversing the loculi. R.216. x 40. 


. Oblique section through the lagenostome and canopy of a beautifully-preserved seed. 


Figs. 17 and 19 are from the same section, and fig. 20 from the same seed. 
R. 206 (2). x 382. 

Somewhat oblique transverse section through the canopy and lagenostome. Note 
the double loculus to the right with two vascular bundles; also the group of 
smaller cells in the middle of the central cone. R.200(1). xX 33. 

Apex of fig. 15 enlarged. R. 206(2). x 105. 

Partially crushed section across the body of the seed, to show what is believed to. 
be the first stage in the formation of the prothallus (cf. fig. 11 and p. 479). R. 24. 
x18; 

Base of lagenostome and plinth of fig. 15 enlarged. Note junction of plinth and 
lagenostome wall, and the sharp outlines of the torn cell-walls at the edge of the 
central cone. R.206(2). x 126. 

Section at base of seed from which fig. 15 is taken. (The darkened part to the left 
of the space within the wall is not organic, but due to the structure of the mineral. ). 
R. 20 a(2). xX 23. 


PLATE 24, 


. Upper part of oblique longitudinal section passing through the pollen-chamber. 


Shows a micropylar ridge overlying a septum, and two “ blisters ” on the epidermis. 
R.41 (1). x 30. 


. Part of fig. 21 enlarged to show “ blisters,” and exfoliation of cuticle a little higher 


up (cf. p. 467). R.41(1). x 90. 


. A branched fungal hypha from the cavity of the seed in R. 49. x 470. 
. Transverse section across a piece of the outer shell of the seed occurring in R, 36, 


‘176. Note thick laminated walls and cf. with fig. 28. 
Septate hypha occurring close to the apex of the seed in R. 40(1), x 340. 


. Spores germinating in the body of the seed R.49. x 470. In one case the- 


germinal tube has already branched twice (cf. p. 479). 
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. Transverse section across the body of the seed near its base, showing the thin- 


walled type of preservation of the fibrous layer, the slight angling of the shell, 
and the eight vascular bundles—some of which are iz situ. R.22. x 24. Parts 
of this section are shown enlarged in fig. 2 and photo 28. 


. Piece of fig. 27 near “ sp.” enlarged. Shows bundle zz situ and germinating spores. 


R. 22. x 120. 


. Transverse section across the canopy and lagenostome to show the structure of the 


lagenostome wall. M. 755. x 83. The central cone has been dragged down- 
wards, so that only the “ stopper” is cut through. Cf. fig. 34. 

Part of fig. 29 between reference lines /.w. enlarged to show wall of lagenostome in 
greater detail. M. 755. x 154, 


31. Germinating spores of figs. 27 and 28 enlarged. R. 22. x 250. 


. 32. Upper part of oblique longitudinal section cutting the plinth tangentially. R. 49. 
g, 38. 


. 04, 


x 63. 

Central part of plinth in fig. 32 enlarged to show detail. The dark mass below is 
probably fungal in origin. R. 49, x 240.3 

Upper portion of oblique longitudinal section showing apical grooves, in one of 
which a pollen-grain is seen. R.30a. x 45. 
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Note on the Internodes of Calamites. By Prof. Percy Groom, M.A., D.Sc., 
F.L.S. With some Observations by F. J. Lewis, D.Se., F.L.S. 


(With 4 Text-figures.) 


[Read 7th March, 1912.) 


SEVERAL botanists * have supplied records of Calamite-stems showing the 
recurrence of short internodes separated by a number of longer ones, and 
Williamson drew special attention to such a recurrence at intervals of eight 
and five internodes respectively in two specimens. One feature worthy of 
note is that in a number of specimens the branch-scars are inserted 
exclusively in contiguity with these short internodes. Horwood (loc. cit.) 
points out that the gradual increase of length of the successive internodes, 
commencing at one of the short ones, is paralleled by similar features in the 
stems of modern Equiseta. 

So far no explanation of this rhythmic succession of internodes on 
Calamite-stems has been offered, except the teleological one presented by 
Horwood, according to whom “the short internode appears to serve the 
purpose of imparting additional strength to the stem owing to the weight of 
branches above.” This explanation, so far as I understand it, is placed 
out of court not only by the occurrence of similar characters in bamboos 
and dicotylous plants, in which the branching is not necessarily correlated 
in position with short internodes, but also by Horwood’s observation that 
Equisetum sylvaticum and £. litorale display a similar internodal periodicity— 
for in these two species branches occur at all cauline nodes. 

Modern Angiospermz seem to supply the answer to the problem, for in 
them, so far as is known, each rhythmic cycle of internodes in the vegetative 
region of the stem corresponds to the increment in length of this during a 
single growing season ; and normally there is one such season in each year. 
It is necessary to note several features concerning the rhythm of these 
plants, if they are to be used as evidence in regard to Calamites :— 

1. The internodal rhythm of modern dicotyledons, though liable to some 
disturbance by external factors, is of regular type and more or less charac- 
teristic of the species, as is best shown graphically by means of an internode- 
curve ft. In at least a great number of species the successive internodes 


* For literature see: A. R. Horwood, “On Calamites Schiitze’, and on the Correspondence 
between some new features observed in Calamites and Hquisetacew.” Journ, Linn. Soc., 
Bot. vol. xxxix. 1910, pp. 277-89; W. Jongmans: “ Beitrige zur Kenntnis von Calamites 
undulatus, Sternb.” Med. v.’s Rijks Herbarium, Leiden, 1911, pp. 43-59. 

+ Percy Groom: “Longitudinal Symmetry in Phanerogamia.” Phil, Trans. London, 
B. vol. 200, 1908, pp. 57-115; “The Longitudinal Symmetry of the Centrosperme.” Trans. 
Linn. Soe. ser. 2, Bot. vii. 1909, pp. 267-302 
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produced during one vegetative season, and constituting either the main 
stem of a herb or the year’s long-shoot of a woody plant, show a regular 
rise in length, succeeded by a fall. This rhythm is inherent, and occurs 
whether the stem bears its strongest branches at the base, middle, or apex. 
(Some arboreous species display in their year’s shoot two internodal 
“cycles”: this is associated with the production of a second crop of leaves 
in one season. ) 

2. In trees the strongest and largest lateral buds, destined to produce the 
strongest branches, are usually inserted nearest to the top of the year’s 
shoot, a climax being reached in such types as the pines, where all the 
lateral buds responsible for the production of long-shoots form a false whorl 
immediately beneath the top of the year’s shoot. In shrubs the strongest 
buds are usually inserted near the base of the year’s shoot. Whilst in some 
trees, especially those with a shrubby or weeping tendency, the insertion of 
the strongest buds is apt to be intermediate between the extremes just 
denoted. 

3. Just as the successive internodes wax and usually wane in size on the 
year’s shoot so likewise do the leaves on this, an extreme in the reduction 
being reached in the scale-clad terminal buds cf woody plants. It should be 
noted that the curves representing the dimensions of the successive leaves 
and internodes of a year’s shoot do not necessarily synchronize as regards 
phase. These changes in the dimensions and shapes of the successive leaves 
result in more or less distinct corresponding differences in their sears. 

The question arises: “Do the Calamite-stems conform in all three 
respects with the woody stems of dicotyledons?” In the succeeding para- 
graphs are described the results of the three types of tests applied to 
those specimens of Calamite-stems that have sufficiently numerous internodes 
and sufficiently distinct scars of buds or branches and leaves. And, to 
anticipate, it may be stated that the conclusion to be drawn from the 
available statistics is that these strongly suggest that each cycle in the 
characteristic rhythm in Calamite-stems corresponds to one season’s growth 
in length. ‘ 


I. Regularity of the Period (Cycle) of Internodes of Calamite-stems. 


gehen In the following Tables, each re- 

Calamites Schiitzei: measurements are ferring to one stem only, the suc- 

Se noe, cessive internodes are ranged from 

left to right in horizontal series, each 

complete horizontal line representing 

one assumed cycle and one season’s 

growth in length. B denotes the 

position of the branches. Thus the 

vertical series ina Table represent in 
a sense homologous internodes. 
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Calamites Schiitzei (measured by Horwood). Curve I. 


1 | 2/34 5 Total leneth. 
be : | ie 
Ist cycle | 47 | 78 | 63 | B | 16-19 | Incomplete. 
2nd. ,; ....| 30-38 | 62 | 52 | 55 | B 19 | 216-213 mm. 
ord _,, ANS 620268 (GL B 19 | 241 mm, 

pee ee 

4th ,, 40 bv 82 B 19 | 198 mm. 
5th ,, es BO Oe) D2iteee | kc. Hs Incomplete. 


The cycles (periods) in the preceding Table do not correspond with those 
as defined by Horwood; the reason for the changed grouping will be seen 


hereafter. 
In Curves L., I., and IIT., the crosses on the base-line denote the points of 
insertion of the branch-sears. 


Calamitina varians, var. insignis (measured by Kidston). Curve IT. 


| | | 
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85/4 |3 | 5 | 45| 55] 65] 5 ss .. | .. | .. | Incomplete. 


Calamites undulatus (measured by W. Jongmans and illustrated by his 
Figure 4). Curve ITI. 


Tee og Ne ae Biul Bae oe 8 | Total. 


18 | Incomplete. 


Ist cycle 


i Dad + 5 -..., 98 | 40 | 44 | 42 | 48 | 40 259 mm, 
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The forms of the Internode-curyes I., II., III. show that those parts repre- 
senting the respective cycles (or periods) in each specimen largely agree in 
general form and regularity. 

En passant it may be noted that the commencement of Curve: II. shows 
that the stem of Calamitina varians could increase in length in one season by a 
number of millimetres much larger than 125 millimetres. Calamites Schiitzet 
and C. undulatus show increments in length of 240 and 376 millimetres 
respectively in one season. These statistics, though interesting as giving, 
for the first time I believe, an estimate of the rate of growth in length of 
fossil stems, obviously tell us nothing of the mean or maximum rate of 


Curve JI. 


Calamatina varians, var. inconstans : measurements are in millimetres. 


growth of the species. The other measurements supplied by Kidston 
S 7 


Tone 4 nine : 
ongmans, and others, are not sufficiently numerous to allow of comparison 
of two or more cycles. 


I. Insertion of the Branch-scars, and their dimensions. 


In the specimens of which measurements have already been given here 
the correspondence between the position of the branch-scars and ihe icone 
of internodes is obvious. According to the scheme here presented, the pres 
scars occupy the same position as strongest buds or branches of trees. This 
scheme is nearly certainly correct for Calamitina varians, the other 
tive being the occurrence of two internodes above the insertion of the _ 
The matter is more doubtful in the cases of Calamites Schiitzet and Cal 


na- 
anch. 
amites 
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undulatus, yet as grouped according to this scheme all three agree in having 


Conve It the branches at the penultimate node, 
Calamites undulatus: measurements in and in thus conforming with the 
millimetres. typical tree-habit. 


Other specimens of Calamites wn- 
dulatus described by Jongmans show 
the branch-scars specially in the neigh- 
bourhood of the shortest internodes. 

Very interesting confirmatory evi- 
dence is supplied by Jongman’s speci- 
men “1” of C. undulatus, of which he 
gives a diagram (Figure 12 in his 
paper). This shows branch-scars at 
all the nodes, but the scars at the 
base of the shortest node are con- 
spicuously larger than those at the 
other four nodes. Such would be 
the normal condition oa the year’s 
shoot of trees in which a short inter- 
node is near the tip. 


III. Nature of the Leaf-scars on 
Calamites. 


I could find no information as to 
the dimensions or shapes of the leaf- 
scars in the measured Calamites, vet 
it seemed possible that investigation 
of the specimen described by Kidston 
(Calamitina varians, var. inconstans), 
with its numerous nodes, might show 
variations similar to those in the 
year’s shoot of modern plants; and 
in particular that the leaf-scars in the 
middle of each cycle might be larger 
than and of a different shape from 
the others. Dr. F. J. Lewis was 
so good as to examine the speci- 
mens from this point of view, and his 
observations, which are appended, 
clearly prove that such is the case. 
In this connection it may be men- 
tioned that Horwood’s measurements 
of the leaf-sheaths of living Equiseta show a gradual increase in the length 


as the stem is ascended. 
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Two complete periods in Calamatina varians, vay. inconstans, in the Ravenhead Collection, 
Liverpool Museum, showing variations in size and shape of leaf-scars in successive 
whorls. 

In each series the right column of figures refers to the length of the internodes as given by 
Kidston, the left hand column gives the internode number. x8. 
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OssERvaTIoNs by Mr. Francis Lewis on Calamitina varians, 


var. ¢nconstans. 


This specimen, which is in the Ravenhead Collection, Liverpool Museum, 
has been fully described by Kidston * under the name of Calamitina varians, 
Sternb., var. inconstans, Weiss. The specimen measures about 32 em. in 
length, and shows two complete and two incomplete periods. Kidston’s 
description does not contain any reference to variations in the shape or size 
of leaf-scars in different parts of the same period. He describes the Jeaf-scars 
as transversely oval or sub-triangular, and mentions a note by Dr. Weiss, 
Berlin, that the sub-triangular form of the leaf-scars may be the result of 
pressure bringing about a slight distortion. 

An examination recently made by me of all the clearly defined leaf-scars 
in this specimen shows that certain variations in size and shape do occur in 
different regions of the same period. 

The two complete periods exhibited by this specimen were examined and 
the leaf-sears drawn with a Zeiss camera lucida under a magnification of 8. 
Owing to the variation in shape of the sears, and the fact that in some cases 
the margin is not very clearly defined, it is difficult to express the variations 
in figures, but the changes in shape and size are shown in the accompanying 
figure (Fig. 1). 

The leaf-sears in the lower period show a gradual increase in size from 
the whorl next above the lowest branch-scar up to the 6th and 7th nodes. 
From here a slight decrease takes place, the leaf-scars of the 11th node 
being smallest, and the scars of the 12th node at the end of the period being 
slightly larger. 

In the upper period the changes are more definite. The 1st node in the 
2nd period shows small leaf-scars ; from here the size rapidly increases, 
reaching a maximum at about the 5th node. The 6th node shows slightly 
smaller scars, the 7th, 8th, and 9th are nearly of the same sizo, but the 18th 
and the 11th at the end of the period show a rapid decrease in area, the 
11th next below the branch-scar being the smallest. 


* Trans. Roy. Soc, Edin. vol. xxxy. p. 891, 1890. 
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[Synonyms and native names are printed in italics. A star * denotes the 


first publication of a name. ] 


Aberia macrocalyx, Oliver, 23. 

Abrus precatorius, Zinn., 51. 

Abutilon intermedium, Hochst., 27. 
Sonneratianum, Sweet, 27. 
zanzibaricum, Bojer, 27. 

Acacia caffra, Willd., 64; mentioned, 9-12. 
horrida, Walld., 64. 
pennata, MVilld., 64. 
spp., 11; mentioned, 5, 7. 

Acalypha chirindica, S. Moore *, 199. 
ciliata, Forsk., 200. 
indica, Zinn., 200. 

Lindheimeri, Mill. Avxg., mentioned, 
200. 

ornata, Hochst., 199. 

peduncularis, Metssn., 200. 

pubiflora, Bazll., 200. 

senensis, Alotzsch, mentioned, 199. 

Swynnertonii, S. Moore *, 200. 

villicaulis, Hochst., 199. 

villicaulis, A. Rich., mentioned, 199. 

zambesica, Miill. Arg., mentioned, 
199. 

Acanthacee of Gazaland, 156. 

Acanthocleista zambesiaca, mentioned, 15. 

Acanthococcus obtusa, Reinsch, mentioned, 

308. 
plicatus, Reinsch, mentioned, 308. 

Acer campestre, ecol., 350, 352, 377, 380, 

var. leiocarpon, ecol., 360, 580. 

Achnanthes microcephala, Avitz., 400. 

Achyranthes aspera, Linn., 182. 
bidentata, Blume, 182. 

Achyrospermum Carvalhi, Giirke, 179. 


Achyrospermum sp., 6. 

Aconitum Napellus, ecol., 374. 

Acrocephalus callianthus, Brig., 170. 
chirindensis, S. Moore *, 171. 
minor, Breg., 171. 
picturatus, S. Moore *, 171. 
Poggeanus, Brig., mentioned, 172. 

Acrocladium chlamydophyllum, JBroth., 
457. 

Acrostichum aureum, Zinn., 242. 

Heudelotii, Hooker, 242. 
latifolium, Sw., 242. 
lineare, Fée, 242. 
viscosum, Sw., 242. 

Adamson, R. 8., Comparative Anatomy of 
the Leaves of certain Species of Veronica, 
247-274, 

-—— Ecological Study of a Cambridgeshire 
Woodland, 339-384. 

Adansonia sp., mentioned, 9. 

Adenia senensis, Engler, 73. 

Adenium multiflorum, A7lotzsch, 142. 

Adenostemma viscosum, forst., 103. 

Adhatoda Bagshawei, S. Moore, 161. 

Adina microcephala, Hiern, 77 ; mentioned 
5, 15. 

Adoxa Moschatellina, ecol., 375. 

Airva lanata, Juss., 182. 

-Mschynomene gazensis, Bak, fil.*, 56. 
ervandistipulata, Harms, 56, 
mimosifolia, Vatke, mentioned, 56. 
nodulosa, Bak. fil.*, nov. comb, 

56. 
Ruppellii, Baker, mentioned, 56. 
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A’schynomene shirensis, Taubert, 56. 
Esculus Hippocastanum, leaf-anat. com- 
pared with Veronica, 251. 
Afrormosia, Harms, proposed genus for 
Ormosia angolensis, 61. 
Afzelia sp., mentioned, 5. 
Agelea nitida, Solander, 50. 
Ageratum conyzoides, Linn., 103. 
Agrimonia Eupatoria, ecol., 380. 
Agrostis alba, var. stolonifera, ecol., 582. 
tenuis, ecol., 382. 
vulgaris, ecol., 562, 369. 
Ajuga reptans, ecol., 859-3638, 867, 368, 
372, 373, 382. 
Alafia clustoides, S. Moore, mentioned, 
141. 
microstylis, K. Schwn., mentioned, 
141. 
Swynnertonii, S. Moore *, 141. 
Alberteze, Heinsenia to be removed from, 
86. 
Albizzia anthelmintica, Brongn., 65. 
Antunesiana, Harms, 65. 
fastigiata (?), mentioned, 12. 
fastigiata, Oliver, forma, 66. 
var. chirindensis, Swynnerton *, 


65. 
Harveyi, Fournier, 64, 
hypoleuca, Oliver, 64. 
mossambicensis, Sim, mentioned, 65, 
Pospischilit, Harms, 64. 
sp., mentioned, 10. 
versicolor, Welw., var. mossambicensis, 
Schinz, 65. 
Alchemilla arvensis, ecol., 380. 
Alectra communis, Hemsl,, 153. 
Alepidea amatymbica, Lcklon § Zeyher, 
75. 
Algee, Freshwater, of the South Orkneys 
(Fritsch), 293-338. 
“ Algal consortium,” 298. 
Alisma Plantago, ecol., 370. 
Plantago-aquatica, ecol., 382. 
Allium ursinum, ecol., 375, 
Allophyllus chirindensis, Bak. fil.*, 48. 
Welwitschii, Gilg, mentioned, 48. 
Aloe brunneopunctata, Engl. § Gilg, 215. 
rhodesiana, Rendle*,215 ; mentioned, 3. 
Swynnertonii, Rendle *, 215, 
Alsodeia, clavis, 22. 
castaneoides, Welw., 23. 


Alsodeia convallarioides, Bak. fil.*, 21. 
elliptica, Oliver, 22. 
gazensis, Bak, fil.*, 22. 
ilicifolia, Welw., 21. 
natalensis, Bak. fil., nov. comb., 
22 
Alysicarpus rugosus, DC., 51. 
Amarantacez of Gazaland, 182. 
Amaranthus grecizans, Linn., 182. 
Amaryllidacesw of Gazaland, 211. 
Amblystegium riparium, Bruch § Schimp., 
457. 
Amorphophallus Fischeri, NV. £. Sr., 
220. 
Swynnertonii, Rendle *, 219. 
Ampelidez of Gazaland, 46. 


Ampelocissus mossambicensis, Planch., 
46. 
Amphidinium aculeatum, Aof., mentioned, 
390 
v . 


crassum, Zohm., mentioned, 389. 
lacustre, Kof., mentioned, 390. 
longum, Lohm., mentioned, 389. 
operculatum, Clap. § Lach., Occur- 
rence in vast Quantity (Herdman), 
389-393. 
rotundatum, Zohm., mentioned, 389. 
suleatum, AKof., mentioned, 390. 
Amphora ovalis, Avitz., 521, 336. 
var. gracilis, mentioned, 336. 
Anabeena Flos-aquie, Bréb., 422, 423. 
spp., 426. 
Anacardiacese of Gazaland, 48. 
Anagallis arvensis, ecol., 381. 
Hanningtonii, Baker, 130. 
Anatherum muricatum, Beaw., 224; 
mentioned, 9. 
Ancylonema Nordenskiéldii, contains violet 
or purple phycoporphyrin, 300. 
Andreea aquatilis, R. Br. ter., 435, 
australis, J. Mwell., 435. 
clintoniensis, R. Br. ter., 435. 
lanceolata, B. Br. ter., 485. 
Michellii, Broth. § Divon *, 434. 
petrophila, Hhrh., 484. 
Andrezaceze of New Zealand, 434. 
Andropogon ceresizformis, Nees, 225. 
Gayanus, Kunth, 225. 
hirtiflorus, Awnth, var. semiberbis, 
Stapf, 225. 
Lecomtet, Franch., 227. 
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Andropogon lepidus, var. Tamba, Hackel, 
227. 
pertusus, Willd., 225. 
schirensis, Hochst., 225. 
sp., mentioned, 7. 
Aneilema sinicum, Lindi., 218. 
Anemone nemorosa, ecol., 358-362, 371, 
372, 380. 
peneensis, Bak, 7il.*, 16; mentioned, 
3, 138. 
Angelica sylvestris, ecol., 858-365, 367- 
373, 381. 
Angiopteris, sporangia, 486. 
Angrecum bicaudatum, Zind/., mentioned, 
208. 
rhodesianum, Rendle*, 208; men- 
tioned, 13. 
tridactylites, Rolfe, 208. 

Anisocycla blepharosepala, Diels, 20. 

Ankistrodesmus, Corda, mentioned, 317. 

Ankistrodesmus falcatus, Ralfs, 399, 409, 

410, 415, 417. 

yar. acicularis, G. S. West, 404, 

410, 417. 

yar. spirilliformis, G. S. West, 

399, 417 ; mentioned, 431. 
tortilis, W. § G. S. West *, 396, 399, 
431. 
Anona senegalensis, Pers., 18; mentioned, 
10, 12. 

var. cuneata, Oliver, 18. 

Anonacez of Gazaland, 17. 

Ansellia humilis, Bull, 207. 

Anthemis Cotula, ecol., 381. 

Anthericum elongatum, Wvild., 216. 
rhodesianum, Lendle *, 216. 
ustulatum, Baker, 216. 

Antherotoma Naudini, Hook. f., 72. 

Anthocleista zambesiaca, Baker, 148; 

mentioned, 14. 
Anthores leuconotus, a beetle-pest, 94. 
Anthospermum ammanioides, S. Moore*, 
102. 
hispidulum, L. Mey., meiitioned, 102. 
lanceolatum, Thnb., 102. 
pachyrrhizum, Hiern, mentioned, 103. 
vallicolum, S. Moore *, 108. 
Anthothreptes zambesiana, mentioned, 
162, 179. 
Anthoxanthum odoratum, ecol., 3863-372, 
382. 


Anthriscus sylvestris, ecol., 381. 

Antidesma membranaceum, Miill. Ary., 
194. 

var. molle, Miill. Arg., 194. 

Aphanizomenon sp., 426, 

Aphanocapsa_ delicatissima, W. § G. 
S. West *, 408, 481; tab., 400-418. 

elachista, W. & G. S. West, men- 

tioned, 431. 


var. conferta, W. § G. S. West *, 
432, 


Aphanothece microscopica, Nég., 400. 
nidulans, P, Richter, var. endophytica, 
W.S G. S. West*, 414, 420, 482; 
tab., 411-421 ; its cells not bacteria, 
432. 
saxicola, Naeg., 332. 
Aphloia thezformis, Benn., 25; men- 
tioned, 3, 4. 
Apocyneve of Gazaland, 136-142. 
Apodytes dimidiata, Z. Mey., 438. 
Avraliacese of Gazaland, 76. 
Arctium minus, ecol., 362, 381]. 
nemorosum, ecol., 362, 367, 381. 
Arenaria trinervia, ecol., 375. 
Argomuellera macrophylla, Pax, 201. 
Argyrolobium Andrewsianum, Stewd., 51. 
Aristea compressa, Buching., 210. 
zombensis, Baker, 210. 
Aristida Adscensionis, Linn., 224. 
barbicollis, Trin. §& Rupr, 233. 
Aristolochia Petersiana, Klotzsch, 188. 
Avistolochiacez of Gazaland, 183. 
Aroideze of Gazaland, 219. 
Arrenatherum elatius, ecol., 382. 
Artabotrys brachypetalus, Benth., 19. 
Monteiro, Oliver, 19, 
Artemisia afra, Jacg., 118. 
Arthrodesmus crassus, W. § G. S. West, 
396-398, 402. 
Incus, Hass., 398. 
triangularis, Lagerh., 417. 
var, subtriangularis, W. § G. 
S. West, 397, 402; tab., 398-417. 
Arum maculatum, ecol., 366-368, 371, 582. 
Asclepiadeze of Gazalund, 142. 
Asclepias coarctata, S. Moore, 148. 
fulva, NV. &. Br., 143. 
glaucophylla, Schlechter, 143. 
lineolata, Schlechter, 145. 
modesta, V. Z. Br., mentioned, 148. 
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Asclepias reflexa, Britt. § Rendle, 148. 
seabrifolia, S. Moore, 148. 
Swynnertonii, §. Moore *, 142. 

Askenasyella conferta, W. § G. S. West, 

399, 401. 

Asparagus eethiopicus, Linn., 213. 
africanus, Lam., 215. 
angolensis, Baker, 213; mentioned, 

14, 
asiaticus, Linn., 213. 
faleatus, Linn., 218. 
medeoloides, Thunb., 218. 
plumosus, Baker, 215, 
virgatus, Baker, 213. 

Asperula odorata, ecol., 375. 

Aspidium ammifolium, Pov., 240. 

Aspilia aspilioides, S. Moore *, comb. nov., 

115. 

bracbyphylla, S. Moore *, 115. 

Smithiana, Okver §- Hiern, mentioned, 
116. 

Asplenium cicutarium, Sw., var. abys- 

sinicum, Baker, 240. 

erectumn, Bory, 239, 

furcatum, Thanrb., 239. 

var. tripinnatum, Baker, 240, 

gemmiferum, Schrad., 239. 

var. laciniatum, Mett., 239. 
leetum, Swartz, 259. 

Mannii, Hooker, 240, 

protensum, Schrad., 239, 

resectum, Sith, 239, 

Serra, Langs. et Fisch , var, natalensis, 
Baker, 239. 

Thunbergii, Arnze, 240, 

Aster Tripolium, ecol., 275, 276, 283, 285. 

Asterionella, 401, 407, 412, 413, 429. 
formosa, Hass., 399, 409, 411. 
gracillima, Heib., 408, 409, 418, 420, 

425, 428; tab., 411-423. 

Astrochlena malvacea, /Zall. fil., 150. 

var. epedunculata, Rendle, 150. 

Asystasia coromandeliana, Nees, 160. 

var. linearifolia, S. Moore *, 160. 

Athrixia foliosa, S. Moore *, 113. 
oblonga, S. Moore *, 112, 
phylicoides, DC., mentioned, 1138. 
rosmarinifolia, Oliver § Hiern, 114. 

Aulacomniaceze of New Zealand, 450, 

Aulacomnium, mentioned, 453. 
palustre, Schwaeg., f. gracilis, 450, 


Aulacomnium palustre, var. laxifolium, 
Kindh,, mentioned, 450. 

Avena fatua, ecol., 382. 

Axonopus semialatus, Hook. f., var. Eck- 
lonii, Stapf, 230. 


Bacillariez of some British lakes, 399, 405, 
411, 417, 421, 423, 425. 

Bacteria, mentioned, 432. 

Baker, E. G., Illecebraceze of Gazaland, 
181; Polypetale of Gazaland, 16-76. 
Baker, S. M., brown seaweeds of the Salt 

Marsh, 275-291, 

Barbarea vulgaris, ecol., 380. 

Barbula Australasiz, Brid., 444. 
calycina, Schwaeg., 445. 
fallax, ecol., 362, 363, 367. 
Poeppigiana, C. Muell., 444. 
torquata, Z'ayl., 444. 
unguiculata, ecol., 362. 

Barleria grandicalyx, Lindau, 160. 
querimbensis, Alotzsch, 160. 
Swynnertoni, S. Moore *, 160. 

Bartramia appressa, Hook. f. & Wils., 450. 
Halleriana, Hedw., 450. 
papillata, Hook. f. § Wils., 450. 
patens, Brid., 450. 
remotifolia, Hook. f. & Wils., 450. 

Bartramiacere of New Zealand, 450. 

Bartsia Odontites, ecol., 368, 381. 

Bauhinia fassoglensis, Kotschy, 62; men- 

tioned, 8. 
Galpini, VY. £. Brown, 62; mentioned, 
8, 9. 
Petersiana, Dolle, 62; mentioned, 8. 
reticulata, DC., 62 ; mentioned, 8-12. 
Bdelloid rotifers, mentioned, 319 ftnote. 
Behnia reticulata, Didr., 213; mentioned, 
13. 

Bellis perennis, ecol., 381. 

Belmontia grandis, 2, Mey., 148. 

Bennettites Morierei, ftnote 483. 

Berchemia discolor, Hemsley, 45. 

Berkheya setifera, DC., var. tropica, S. 

Moore *, 123. 
Zeyhera, Oliver § Hiern, 128. 

Bersama Nyasse, Bak. fil., 48; mentioned, 

14, 
Swynnertonii, Bak. fil., 48; mentioned, 
14, 
Betula alba, ecol., 350, 382. 
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Betula tomentosa, ecol., 350, 882. 

verrucosa, ecol., 350. 

Bidens pilosa, Linn., 104. 
prolixus, S. Moore *, 116, 
Schimperi, Sch. Bip., mentioned, 117. 
Bignoniaceze of Gazaland, 155. 
Birch tree, starch in, 299. 
Bixinee of Gazaland, 238. 
“ Black snow,” mentioned, 298. 
Black-Bark tree, 133. 
Blepharis madandensis, S. Moore *, 158. 

panduriformis, Lindau, mentioned, 159. 

Blink-blaarboom, 59. 

Blumea lacera, DC., 104. 

Boeken-hout, 186. 

Boerhaavia adscendens, Wvild., 181. 
Bolusanthus specivsus, Harms, 60. 
Bopusia scabra, Pres/, 154; mentioned, 138. 
Boraginez of Gazaland, 149. 

Borreria natalensis, K. Schwim.; 103. 
Bosmina longirostris, mentioned, 415. 

sp., mentioned, 409, 414. 

Bosquiea Phoberos, Baill., 206 ; mentioned, 
6, 15. 

Bostrychide, mentioned, 65, 139, 205. 

Botryococeus Braunii, Kiitz., 399, 411, 425. 

Bouchea Wilmsii, Giirke, 166. 

Bowenia spectabilis, ovule, mentioned, 484. 

Brachycorythis acutiloba, Rendle *, 208. 

Welwitschii, Zeichb. f., 209. 

Brachyleena rhodesiana, S. Moore, 108. 

sp., mentioned, 8. 

Brachypodium sylvaticum, ecol., 363, 364, 
369, 382. 
Brachystegia, clavis, 63; mentioned, 4, 5, 
10, 220. 

Bragaei, Harms, 63; clavis, 63; men- 
tioned, 2. 

globiflora, Hook,, 63. 

oblonga, Sim, mentioned, 63. 

pectinata, Sim, mentioned, 63. 

Randii, host of Angraecum rhodesia- 
num, 208, and of Polypodium 
lepidotum, 241. 

sp., mentioned, 11, 

spiceformis, Benth., 63; clavis, 63. 

Breutelia affinis, Witt., 450. 
comosa, Mitt., 450 

Bridelia atroviridis, Mill. Arg., 190. 
cathartica, Bertol., 191. 
micrantha, Baill., 190. 


Bridelia Niedenzui, Gehrm., 191. 
sp., mentioned, & 

Brillantaisia grandidentata, S. Moore, 158. 
British lakes, Periodicity of Phytoplankto 
of some (W. & G. 8. West), 395-432. 

Briza media, ecol., 382. 

Bromus giganteus, ecol., 882. 
ramosus, ecol., 363, 364, 369, 382. 

“ Brown Mahogany ”’ tree, 41. 

Brown Seaweeds of the Salt Marsh (Baker), 

275-291. 
Brown, R. N. R., Freshwater Alew col- 
lected in the South Orkneys by, 293-838. 

Bryacee of New Zealand, 448. 

Bryonia dioica, ecol., 351, 381. 

Bryophyta of Gazaland, 244. 

Bryum austro-pallescens, Broth., 448. 
blandum, Hook. f. §& Wils., 448. 
campylothecium, mentioned, 449. 
chrysoneuron, C. Muell., 448. 
eximium, Mitt.,449, 

Hutton, R. Br. ter., 449. 

ineurvifolium, C. Muwell., 449. 

levigatum, Zook. f. § Wils., 448 
mentioned, 449. 

leptothecium, Tayl., 449. 

Brachytheciacexe of New Zealand, 458. 

Brachythecium paradoxum, Jaeg., 458. 
plumosum, Bruch § Schimp., 458, 
rutabulum, Bruch & Schimp., 458; 

ecol., 359, 362, 367. 
var. robustum, Bruch § Schimp., 
458. 
salebrosum, Bruch § Schump., 458. 
velutinum, ecol., 859, 362. 

Brackenridgea zanquebarica, Oliver, 38. 

Brant-bontje, 57. 

Brassica arvensis, ecol., 380. 

Buchnera Henriquesii, Zngl., 158. 

Lastii, Lngl., 154. 

Buddleia salvifolia, Zam, 145. 

Buffalo-bean, 57 ; mentioned, 8. 

Bulbocheete sp., mentioned, 296. 

Bully beef plant, 58. 

Burkea africana, Benth., 5}. 

Burseracese of Gazaland, 38. 

Bush-tea, 106, 


Cactaceze of Gazaland, 75. 
Calamagrostis Epigeios, ecol., 362, 363, 
372, 382. 
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Calamagrostis lanceolata, ecol., 362, 563, 
372, 382. 

Calamintha masukensis, S. Moore, comb. 
nov., 179. 


Calamites, Note on the Internodes of 


(Groom & Lewis), 491-497. 
Schiitzei, Stu, internode-curye, 492- 
494; mentioned, 491 ftnote. 
undulatus, Sternb., internode-curve, 
493-495 ; mentioned, 491 ftnote. 
Calamitina varians, var. inconstans, Weiss, 
internodes and leaf-scars, 495-497. 
Callichilia orientalis, S. Moore *, 159, 
Callitriche stagnalis, ecol., 861, 570, 580. 
Calluna vulgaris, ecol., 376. 
Calomniaceze of New Zealand, 450. 
Calomnion letum, Hook. f. § Wris., 
450. 
Calothrix eeruginea, Thuret, 334. 
Calpurnia lasiogyne, LE. Mey., 61. 
Calyptopogon mnioides, Broth., 445. 
Cambridgeshire Weodland, ecological 
Study of a (Adamson), 339-584. 
Campanula Trachelium, ecol., 353, 862- 
365, 371, 381. 
Campanulace of Gazaland, 124-126. 
Camptocheete angustata, Jaeg., 455. 
ramulosa, Jaeg., 455. 
Campylium relaxum, Broth., 457. 
Campylopus appressifolius, Mitt., 438, 441 ; 
mentioned, 439, 442, 
capillatus, Hook. f. § Wils., 439. 
clavatus, R. Br., 459, 440, 441, 442. 
insititius, Hook. f. § Wals., 440, 441; 
mentioned, 439. 
introflexus, Brid., 438-441. 
spp., 438. 
torquatus, Mitt., 438. 
Canavalia ensiformis, DC., 51. 
obtusifolia, Zinn., 51. 
Canna orientalis, Rosc., 209. 
Cannaceve of Gazaland, 209. 
Canthium Frangula, S, Moore *, 89. 
glaucum, JZtern, 90. 
gracile, Hiern, 90. 
Gueinzii, Sond., 89. 
lividum, Hiern, 88. 
microcodon, S. Moore *, 87. 
Mundtianum, Cham. § Schilecht., 90. 
racemulosum, S, Moore *, 90, 
Swynnertonii, S. Moore *, 88. 


Canthium telidosma, S. Moore, mentioned, 
88. 
yentosum, S. Moore *, comb. nov., vl. 
Capassa violacea, Klotzsch, 60. 
Capparidez of Gazaland, 20. 
Capparis Kirkii,. Oliver, 21. 
rosea, Oliver, 21. 
Capraria, mentioned, 152. 
Cardamine pratensis, ecol., 368, 380. 
Cardiospermum Halicacabum, Linn., 47. 
Carduus crispus, ecol., 365, 569, 381. 
Carex acutiformis, ecol., 361, 382. 
condensata, Nees, 225. 
divulsa, ecol., 382. 
flacca, ecol., 363, 382. 
glauca, ecol., 371. 
leporina, ecol., 371, 372, 382. 
muricata, ecol., 369, 382. 
pallescens, ecol., 363, 371, 382. 
pendula, ecol., 375. 
pilulifera, ecol., 371-575, 382. 
remota, ecol., 370, 371, 582. 
riparia, ecol., 361, 363, 582. 
spicato-paniculata, C. B. Clarke, 225. 
sylvatica, ecol., 358, 561, 365, 366-368, 
373, 382. 
vulpina, ecol., 361, 863, 370, 382. 
var. nemorosa, ecol., 361, 363, 
382. 
Carissa Arduina, Zam., 138. 
edulis, Vahl, var. tomentosa, Stapf, 
137. 
grandiflora, mentioned, 11. 
Carpinus Betulus, ecol., 382. 
Caryophyllaceze of Gazaland, 25. 
Cashew-nut tree, menticned, 11. 
Cassia abbreviata, Oliver, 62. 
didymobotrya, Fres., 62. 
mimosoides, Linn., 51. 
occidentalis, Zinn., 51. 
Petersiana, Bolle, 62. 
Cassytha filiformis, Zinn., 184. 
Castilloa elastica, mentioned, 42. 
Catagonium politum, Dus., 458. 
Catha edulis, Forsk., 44; mentioned, 14, 
Catharinea androgyna, C. Muell., 244. 
undulata, ecol., 368, 371, 372. 
Catharomnion ciliatum, Hook. f. § Wils., 
456. 
Caucalis Anthriscus, ecol., 381. 
Ceara rubber tree, mentioned, 11, 15. 
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Cedar, Milanji, 14. 
Celastrine of Gazaland, 44. 
Celastrus concinnus, NV. E. Brown, 44. 
mossambicensis, Alotzsch, 44. 
rubra, Herb. Sond., 44. 
Celosia trigyna, Linn., 182. 
Celtis dioica, S. Moore *, 204: mentioned, 
15. 
Centaurea nigra, ecol., 381. 
Centaurium umbellatum, ecol., 363, 368, 
369, 373, 381. 
Centotheca mucronata, Hack., 235. 
Cephalanthus natalensis, Oliver, 77; men- 
tioned, 14. 
Cephalocroton mollis, Klotzsch, 199. 
Cerastium glomeratum, ecol., 380. 
vulgatum, ecol., 380. 
Ceratium cornutum, Clap. § Lachm., 427. 
Hirundinella, O. F. Miller, 396, 397, 
402, 403, 409, 412, 420, 427; tab., 
400-421. 
Ceratodon purpureus, Brid., 435, 
Ceratoneis Arcus, Avitz., var. Amphioxys, 
De Toni, 405, 423. 
Ceratotheca triloba, £. Mey., 155. 
Cercopithecus albigularis, mentioned, 82. 
Ceropegia hispidipes, S. Moore, 145. 
Chara sp., ecol., 370. 
Cherophyllum temulum, ecoi., 381. 
Cheetacanthus Persoonii, Nees, 158. 
Cheetophoraceze of South Orkneys, 329. 
Chelone, mentioned, 152. 
Chenopodiacez of Gazaland, 182. 
Chenopodium album, Linn., 182. 
ambrosioides, Linn., 182. 
Schraderianum, Ram. § Schult., 182. 
Chianga, 61. 
Chidzamahausi, 47. 
Chigwedere, 62. 
Chinanga, 45. 
Chindhdrara, 27. 
Chirupadzungu, 184. 
“ Chirinda Redwood ” tree, 44. 
Chironia gratissima, S. Moore *, 148. 
laxiflora, Baker, 149. 
transvaalensis, Gilg, 148. 
Chisosotty 32. 
Chiwhanga, 61. 
Chiwhongororo, 137. 
Chlamydomonadaceze of South Orkneys, 
322-324. 


Chlamydomonas caudata, Wille, 300, 318, 
322, 
Ehrenbergii, Gorosch., 323. 
globulosa, mentioned, 317. 
intermedia, Chod., 324. 
lateritia, mentioned, 309 ftnote. 
nivalis, Welle, 319, 320, 821; contains 
red hematochrome, 300 ; mentioned, 
317. 
sanguinea, mentioned, 319, 324. 
spp., 318, 320, 321, 324; mentioned, 
295, 298, 316. 
Chloris abyssinica, Hochst., 234. 
barbata, Sw., 224, 
pycnothrix, Z)in., 234, 
Chlorocoecum, mentioned, 303. 
Chloromonas alpina, 312. 
Chlorophyces of some British lakes, 424 ; 
tab., 398-423. 
Chlorophytum alismzfolium, mentioned, 
Baker, 217. 
angustifolium, Zendle *, 217. 
blepharophyllum, Schweinf., 217. 
gazense, Ttendle*, 216. 
laxum, 2. Br., mentioned, 217. 
Chlorospheera, cells, mentioned, 319; de- 
fined, 303. 
antarctica, F. ZL. Fritsch *, 300, 302, 
324; mentioned, 298, 305. 
angulosa, K/ebs, 303; mentioned, 
325. 
Chodatella armata, Zemm., 312. 
brevispina, IF’. £. Fritsch*, 300, 311, 
326, 295; mentioned, 298, 313. 
ciliata, Lemm., 312. 
echidna, Chod., 312. 
Choristylis shirensis, Bak. fil., 67. 
virescens, Bak. fil., 67 ftnote. 
Chroococcacese of South Orkneys, 332. 
Chroococeus minimus, Lemm., 397, 400. 
minutus, Néig., 396, 400. 
Chrysophyllum africanum, A. DC., men- 
tioned, 132. 
argyrophyllum, ZZiern, 131. 
fulvum, S. Moore *, 131; mentioned, 


8, 16. 

megalismontana, Sond. mentioned, 
132. 

natalense, Sond., 131. 

spp-, 15. 


Cineraria lobata, L’ Hérit., 122. 
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Cinnyris Kirkii, mentioned, 184. 
olivacina, mentioned, 162; (olivacea), 
179. 
Circea lutetiana, ecol., 563, 368, 372, 376, 
381. 

Cissampelos mucronata, Rich., 19. 

Pareira, Linn., var. mucronata, Dur. 5 
Schinz, 19. 

torulosa, L. Meyer, 19. 

Cissus Buchanani, Planch., 46. 
integrifolia, Planch., 46. 
rotundifolia. Vahl, 46. 
zombensis, Gilg §& Prandt*, comb. 

noy., 46. 
Citrus Aurantium, Linn., 36. 
Cladomnion ericoides, Hook. f. § Wils., 
451. 

Clathrocystis reticulata, Fortz, 333. 

Clausena ineequalis, Benth., 36. 

Cleistanthus angolensis, Mill. Arg., 191. 
apetalus, S, Moore *, 191. 

Clematis WKirkii, Oliver, 16. 
simensis, Fvres., 16. 

Stanleyi, Hook., 16. 

Wightiana, Wail., 16. 

Cleome monophylla, Linn., 20, 

Clerodendron amplifolium, S. Moore*, 

167. 

hirsutum, H. H. W. Pears., 168, 

lanceolatum, Giir/e, 167. 

myricoides, 2. Br., 167. 

Swynnertonii, S. Moore *, 166. 
Cliffortia linearifolia, Ecklon § Zeyher, 67. 
Climate, New Zealand, 267. 

Closteriopsis longissima, Lemm., var. tropi- 

cum, W.S G. S. West, 410. 

Closterium juncidum, Ra/fs, 416. 
Kiitzingii, Bréb., 410, 416, 425. 
macilentum, 57éb., 410, 416, 
sp., mentioned, 294. 

Cluytia cordata, Bernh,, 198. 

Jaubertiana, Mill. Arg., mentioned, 

197. 

monticola, S. Moore *, 197. 

Paxii, Knauf, 199. 

phyllanthoides, S. Moore *, 198. 

Richardiana, Miill. Arg., mentioned, 

OMe 

stelleroides, S. Moore*, 198. 

Swynnertonii, S. Moore *, 197. 
Cnestis natalensis, Planch. § Sond., 50. 


Cnicus arvensis, ecol., 381. 
lanceolatus, ecol., 381. 
palustris, ecol., 359-365, 368, 381. 

Cocconeis costata, Greg., 335. 

Cocconema cuspidatum, G. S. West, 493. 
cymbiforme, Ehrenbd., 421. 

var. parvum, J. Heurck, 400, 

405. 
gracile, G. S. West, 405. 

Cocculus villosus, DC., 19. 

Coeelastrum microporum, Ndg., 328. 

forma irregulare, J”. . Fritsch, 

328. 
sphericum, Naeg., 328. 

Celospherium Kiitzingianum, Ndg., 333, 
409, 412-415, 419, 420, 426; tab., 411- 
421; mentioned, 432. 

Coffea ligustroides, S. Moore *, 94. 
stenophylla, G. Dona, 95. 
Swynnertonu, S. Moore *, 95. 

Colchicum autumnale, ecol., 374, 375. 

Coleus comosus, Hochst., mentioned, 177. 
gazensis, S. Moore *, 178. 
polyanthus, S. Moore, 179. 
Swynnertonii, S. Woore*, 177. 
umbrosus, Vatke, 178. 

Collections made by Mr. Swynnerton, in 
Gazaland,Account of (Rendleand others), 
1-245, 

Collembola sp., mentioned, 319 ftnote. 

Collomia, seed, 467. 

Colubrina asiatica, Brongn., 45. 

Combretacee of Gazaland, 67. 

Combretum abbreviatum, Engler, 69. 
apiculatum, Sond., 68. 
arbuscula, Engler § Gilg, 67. 
borumense, Engler § Diels, 68. 
Brage, Engler, mentioned,-68. 
erythrophyllum, Sond., 67. 
gazense, Swynnerton § Bak, fil.*, 68. 
imberbe, Wawra, 67. 
microphyllum, Klotzsch, 69. 
mossambicense, Lngler, 69. 
myrtifolium, Laws., 70. 

Passargei, Engler § Diels, mentioned, 
68. 

porphyrolepis, Engler § Diels, 68. 

rhodesicum, Bak. fil., 67. 

spp., mentioned, 8-14, 

suluense, Engler §; Diels, 68. 

Zeyheri, Sond., 68. 
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Commelina Livingstonii, C. B. Clarke, 
218. 

Commelinacez of Gazaland, 218. 

Commiphora Fischeri, Engler, 38. 

pilosa, Engler, mentioned, 38. 
sp., 38. 

Comparative anatomy of the leaves of 
certain species of Veronica (Adamson), 
247-274. 

Composite of Gazaland, 103-124. 

Conterva bombycina, 4y., f. minor, Wille, 
332. 

Confervacez of South Orkneys, 352. 

Conifers, mentioned, 299, 350. 

Conium maculatum, mentioned, 108. 

Conjugates of South Orkneys, 295, 331- 
334. 

Connaraceve of Gazaland, 50. 

Conopharyngia elegans, Stapf, 140; men- 

tioned, 10. 
Stapfiana, Stapf, 140; mentioned, 4. 
usambarensis, Stapf, 140. 
sp., mentioned, 8. 

Conopodium majus, ecol., 381. 

Convallaria, mentioned, 22. 

Convolvulaceze of Gazaland (Rendle), 150. 

Conyolvulus arvensis, ecol., 381. 

sagittatus, Thunb., var. abyssinicus, 
Hall. jil., 150. 
Conyza egyptiaca, Ar., 103. 
persiczefolia, Oliver § Hiern, 108, 
variegata, Sch. Bip., 108. 

Copaifera Mopane, Kirk, 63. 

Copepods, mentioned, 397-409. 

Corchorus serrefolius, Burch., 35. 

trilocularis, Zinn., 33. 

Coreopsis aspilicides, Baker, 115. 

Cork-tree, 66. 

Cornaceze of Gazaland, 76. 

Cornus sanguinea, ecol., 851, 371, 381. 

Corrigiola drymarioides, Bak, fil.*, 181; 

mentioned, 15. 
littoralis, Zinn., 181. 

Corylus Ayellana, ecol., 350, 377, 382. 

Coscinodiscus radiatus, Lhrend., 321, 335. 

Cosmarium abbreviatum, acib., var. 

planctonicum, W. § G. S. West, 
396, 402, 415, 420; tab., 898-416. 
bioculatum, B7éb., 398, 416. 
Botrytis, Menegh, 404. 
connatum, Bréb., 398. 


Cosmarium contractum, Kirchn., var. ellip- 
soideum, HW. § G. S. West, 398, 
410, 
depressum, Zund., 398, 
var, achondrum, W. § G, 
S. West, 404. 
granatum, Bréb., 421. 
ochthodes, Nordst., 428. 
punctulatum, Bréb., 404, 
reniforme, Arch., 416, 
sp., mentioned, 294. 
subarctoum, Ractb., 396, 398, 401. 
subcrenatum, Hantzsch, 398. 
Courbonia decumbens, Brongn., 21. 
Crabbea nana, Nees, 160. 
velutina, S. Moore, 160. 
Craspedorhachis africana, mentioned, 234. 
Menyharthii, Zack., mentioned, 234. 
rhodesiana, Rendle *, 233; mentioned, 
13. 
Crassula lycopodioides, mentioned, 272. 
Crateegus monogyna, ecol., 351, 380. 
oxyacantha, ecol., 351, 380. 
Craterispermum laurinum, Benth., 94. 
Cremaspora africana, Benth., 87. 
Crepis biennis, ecol., 381. 
capillaris, ecol., 381. 
Crinum Kirkii, Baker, 212. 
Crocosma aurea, Planch., 210. 
Crossopteryx Kotschyana, Fenzl, 77; men- 
tioned, 10, 
Crotalaria, ovary, 55. 
elata, Welw., 52. 
Forbesii, Baker, mentioned, 52. 
gazensis, Bak. fil.*, 51. 
kilimandscharica, Taubert, 52. 
mossambicensis, Alotzsch, 52. 
natalitia, Metssn., 52. 
recta, Steud., 52. 
Croton adenophorus, Mill. Arg., mentioned, 
196. 
angolensis, Miill. Arg., 195. 
Draconopsis, Miill. Arg., 195. 
Gubouga, S. Moore *, 196. 
madandensis, S. Moore *, 195. 
megalobotrys, Miill. Arg., 196. 
vivularis, Mid. Arg., mentioned, 195, 
spp., mentioned, 9, 11. 
Swynnertonii, S. Moore *, 194; men- 
tioned, 5. 
sylvaticus, Hochst., 195; mentioned, 15. 
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Crucigenia spp., 424. 

Crustacea, mentioned, 415, 422. 

Crypheea acuminata, mentioned, 453. 
Cryptogams of Gazaland (Gepp), 287-244. 
- Cryptolepis oblongifolia, Schlechter, 142. 
Cucumis Zeyheri, Sond., 74. 

Cucurbitacese of Gazaland, 74. 

Culcasia scandens, Beawv., 220. 

Cupressus sempervirens, mentioned, 272. 
Curtisia faginea, Acton, 76; mentioned, 3, 


13. 

Cuscuta Kilimanjari, Oliver, 150; men- 
tioned, 13, 

Cussonia umbellifera, Sond., 76 ; mentioned, 


3. 


spicata, Zhunb., 76. 
Cyanomitra olivacea, mentioned, 94. 
Cyanophycee of South Orkneys, 295, 832- 
334; mentioned, 294, 300. 
Grarhes Dregei, Kunze, 237. 
Manniana, Hook., 237. 
Thomsoni, Baker, 257, 
Cyathophorum bulbosum, C. Muell., 456. 
Cyathula prostrata, Blume, 182. 
Cycadean seeds, mentioned, 470, 481-483, 
486, 
Cycads, mentioned, 479; pollen-chamber 
in, 484. 
Cyclovella compta, Kiitz., 409, 412, 425; 
tab., 399-419. 
Orentum adoense, L. Mey., 154. 
Cylindrocystis Brebissonii, Weneg., 331. 
crassa, De Bary, 331. 
diplospora, Lund., var. major, West, 
398. 
Cymbopogon elegans, Spreng., 227. 
filipendulus, Rendle, 227, 
gazense, Rendle *, 226. 
eiganteus, Chiov., 226, 
Lecomtei, Rendle, comb. nov., 227. 
rufus, Rendle, 226. 
—— var. fulvicomus, Rendle, 226. 
Ruprechtii, Rendle, 227. 
Schimperi, tendle, 227; mentioned, 
226. 
Scheenanthus, Spreng., var. versicolor, 
Hack., 225, 
var. densiflorus, Hack., 225. 
Tamba, Rendle, comb. nov., 227. 
Cynanchum chirindense, S$. Moore, 144. 
Cynodon Dactylon, Pers., 224, 


Cynoglossum lanceolatum, Forsk., 149. 
Cynosurus cristatis, ecol., 382. 
Cyperaceze of Gazaland, 221-223. 
Cyperus albostriatus, Sehrad., 222. 
amabilis, Vahl, 221. 
compactus, Lam., 221. 
distans, Zinn. f., 221. 
Fenzelianus, Stewd., 221. 
flabelliformis, Rottd., 222. 
Haspan, Linn., 221. 
maritimus, Pozr., 221. 
prolifer, Lam., 222. 
rotundus, Linn., 221. 
spheerospermus, Schrader, 221. 
Zollingeri, Steud., 221. 
Cyrtanthus rhodesianus, Rendle *, 211. 
Welwitschii, Hiern, mentioned, 211. 
Cyrtopodaceee of New Zealand, 451. 
Cyrtopus setosus, Huok. f. § Wils., 451. 


Dactylis glomerata, ecol., 369, 382. 
Dactyloctenium egyptiacum, Wiild., 224. 
Deemia, mentioned, 144. 
Dalbergia arbutifolia, Baker, mentioned, 
61. 
brevicaudata, Vatke, mentioned, 55. 
Dekindtiana, Harms, mentioned, 61. 
lactea, Vatke, 61. 
Melanoxylon, Guill. & Perr., 61 ; men- 
tioned, 9, 10. 
sp., 61. 
Swynnertonii, Bak. fil.*, 60. 
Daphne Laureola, ecol., 375. 
Davallia thecifera, H. B. K., 287. 
Dekindtia africana, Gilg, 136. 
Derris violacea, Harms, 60. 
Desmidiaceze of some British.lakes, 424; 
mentioned, 294, 300. 
Desmodium gangeticum, DC., 51. 
latifolium, DC., 51. 
Sealpe, DC., 51. 
Deschampsia czespitosa, ecol., 352, 359, 
362-373, 377-379, 382. 
flexuosa, ecol., 876. 
Diatomaceze of South Orkneys, 295, 320, 
321, 834-336 ; mentioned, 294, 
Dichrocephala latifolia, DC., 104. 
Dichrostachys cinerea, Wight § Arn., men- 
tioned, 64, 
major, Sim, 64. 
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Dichrostachys nutans, Benth., 64. 
Dicliptera Carvalhoi, Lindau, 162. 
cephalantha, S. Moore*, 162. . 
Clinopodia, Nees, mentioned, 164. 
extenta, S. Moore *, 162. 
heterostegia, Presl, 164. 
Leonotis, Dalz., mentioned, 164. 
maculata, Nees, mentioned, 163. 
nobilis, S. Moore *, 164. 
Swynnertonii, S. Moore *, 163. 
Dicnemos calycinus, Schwaeg., 442. 
semicryptus, C. Muell., 442. 
Dicoma anomala, Sond., 123. 
Kirkii, Harv., var. angustifolia, S. 
Moore *, 123. 
Dicotyledons, Internodes in relation to 
those of Calamites, 491. 
Dicranacee of New Zealand, 435-442. 
Dicranella clathrata, Hook. f. § Wails., 485. 
Schreberi, Schimp., 435. 
Dieranoloma Pungentella, Par., 437, 
Dicranoweisia antarctica, Par., 436; men- 
tioned, 434, 438. 
Dicranum clavatum, R. Br., 459, 441. 
inerme, Mitt., 438. 
leucolomoides, C. Muell., 436. 
leucolomopsis, C. Muell., 487. 
Mackayi, Broth. §; Dixon *, 437 ; men- 
tioned, 434. 
pumilum, Mtt., 488. 
Pungentella, C. Muell., 437. 
yamulosum, Witt., 438. 
Dictyospherium pulchellum, Wood, 397, 
399, 401, 411, 421, 424. 
Didymochlena lunulata, Desv., 240. 
Dierama pendula, Baker, 210. 
Digitalez, mentioned, 152. 
Digitalis purpurea, ecol., 368, 381. 
Digitaria eriantha, Stewd., 227. 
gazensis, Rendle *, 228. 
sanguinalis, Scop., var. ciliaris, Rendle, 
228. 
yar. horizontalis, 2endle, 228. 
Swynnertonii, Rendle *, 227. 
Dinobryon crenulatum, W. § G. S. West, 


400. 

cylindricum, Imhof, 400, 418, 422, 
423. 

——- var. divergens, Lemm., 405, 411, 
418. 


yar. Schauinslandii, Zemm., 411. 
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Dinobryon elongatum, Imhof, 400. 
sociale, Lhiend., 460. 
Dioscorea Beccariana, Martelli, 212. 
Buchanani, Benth., 212; mentioned, 
14. 
dumetorum, Paz, 212. 
sativa, Linn., 212. 
Schimperiana, Hochst., 212. 
Sp., mentioned, 7. 
Dioscoreaces of Gazaland, 212. 
Dioscoreophyllum chirindense, Swynner- 
ton*, 19; mentioned, 13. 
Volkensii, Engler, 20. 
Diospyros Loureiriana, G, Don, 134. 
mespiliformis, Houchst., 134. 
sabiensis, Hiern *, 134; mentioned, 
15. 
senensis, Klotzsch, 134. 
shirensis, Hiern, 134. 
Dipeadi viride, Wench, 218. 
Diplachne biflora, Hack., var. Buchananii, 
Stapf, 233. 
Diplorhynchus mossambiceusis, Benth., 
138; mentioned, 8-1]. 
Dipsaceze of Gazaland, 103. 
Dipsacus sylvestris, ecol., 364, 369, 381. 
Dipterocarpeve of Gazaland, 27. 
Disa hamatopetala, Zendle, 209; men- 
tioned, 14, 
Dissitiflori * (§ of Coleus), 177. 
Dissolved salts, Importance in relation to 
Phytoplankton, 428, 
Dissotis incana, Triana, 72. 
Melleri, Hook. fil., mentioned, 72. 
princeps, 7irtana, 72. 
Distichophyllum pulchellum, Mitt., 455, 
Ditrichum aftine, ampe, 435. 
australe, Mitt., 435. 
laxifolium, Broth., 435. 
Dixon, H. N., On some Mosses of New 
Zealand, 433-459. 
Dodonea viscosa, Jacg., 47. 
Dolichos brachypus, ZZarms, 58; men- 
tioned, 8. 
erectus, Buk. fil., mentioned, 58. 
lupiniflorus, V. £. Brown, 58. 
Dombeya Burgessixw, Gerrard, 29. 
reticulata, A. Schum., 29. 
rosea, LE, G. Baker *, 29. 
Dracena deremensis, Hngler, 214. 
fragrans, Gawl., 214; mentioned, 6. 
2N 
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Draceena gazensis, Rendle *, 214. 
Drepanocladus brachiatus (Mitt.), Divon *, 
457. 
fluitans, Warnst., 457. 
uncinatus, Warnst., 457. 
Drummond, J. R., Nympheeaceze of Gaza- 
land, 20. 
Drymaria cordata, Widld., 25. 
Dumasia villosa, DC., 51. 


Ebenaceve of Gazaland, 1538. 
Echinodiaceze of New Zealand, 451. 
Echinodium hispidum, Jacq., 451. 
Eelipta alba, Linn., 104. 
Ecological Study of a Cambridgeshire 
Woodland (Adamson), 339-384. 
FEhretia divaricata, Baker, 149, 5; men- 
tioned, 11. 
Stuhlmanni, Giirke, 149. 
Ekebergia arborea, Bak. fil., 38 ; mentioned, 
14. 
Meyeri, Presi, 388; mentioned, 14. 
Elakatotbrix gelatinosa, Wille, 404, 406- 
408, 424. 
Eleodendron capense, Ecklon § Zeyher, 
45. 
Eleusine indica, Gaertn., 224. 
verticillata, Rorb., 224. 
Elionurus argenteus, Nees, 225. 
Embelia nyassana, Gilg, 180. 
Emilia sagittata, DC., 104. 
Empogona, mentioned, 86. 
Enicostema littorale, Blume, 149. 
Entada abyssinica, Stewd., 63. 
Enterospermum littorale, Heern, 79. 
Entomostraca, mentioned, 403-424, 
Entophysalis granulosa, Kiitz., 332. 
Epaltes gariepina, Steetz, 108. 
Epilobium angustifolium, ecol., 367, 368, 
872, 874, 381. 
hirsutum, ecol., 3863, 364, 369, 374, 381. 
montanum, ecol., 362-368, 374, 281. 
parviflorum, ecol., 365-365, 369, 374, 
381. 
spp., ecol., 365, 369, 375. 
tetragonum, ecol., 365, 369, 374, 381. 
pipactis media, ecol., 375. 
Epithemia turgida, Kiitz., 405. 
Equisetum, internodes, 491; leaf-sheaths, 
495, 
litorale, internodes, 491. 


Equisetum ramosissimum, Desf., 243. 
sylvaticum, internodes, 491. 
Eragrostis aspera, Nees, 224. 
brizoides, Nees, 235. 
chaleantha, Trin., 224. 
Chapelieri, Nees, 235. 
congesta, Oliver, 254. 
Hierniana, Rendle, 235; mentioned, 
14, 
major, Host, 224. 
namaquensis, WVees, 235. 
plana, Nees, 254. 
superba, Peyr., 224. 
Eranthemum subyiscosum, C. B. Clarke, 
161. 
Eremospheera viridis, De Bary, 329. 
Erica lanceolifera, S. Moore *, 126. 
planifolia, Linn., 127. 
pleiotricha, S. Moore *, 127. 
thryptomenoides, S. Moore *, 126. 
thymifolia, Wendl., mentioned, 126. 
trichoclada, Guthrie § Bolus, 128. 
Swynnertonii, S. Moore *, 128. 
Whyteana, Britten, mentioned, 128. 
Ericace of Gazaland, 126-129. 
Erigeron canadense, Linn., 103. 
Eriosema cajanoides, Hook. fil., 51. 
ellipticum, Welw., 59. 
montanum, Bak. fil., 59. 
shirense, Bak. fil., 59; mentioned, 14. 
Eriospora villosula, C. B. Clarke, 223. 
Erlangea longipes, S. Moore, 104. 
Krythrina Humeana, Spreny., 57; men- 
tioned, 14. 
tomentosa, R. Br., 57; mentioned, 9. 
Erythrocephalum zambesianum, Oliver 
Mern, 123. 
Erythroxylon emarginatum, Thonn., men- 
tioned, 10, 11. : 
var. caffrum, O. E. Schultz, 34. 
Ethulia conyzoides, Linn. fil., 103. 
Euastrum bidentatum, Niéig., 416, 423. 
crassum, Kiitz., 416. 
Didelta, Ralfs, 416. 
verrucosum, Lhrenb., var. reductum, 
Nordst., 398. 
Eucapsis, mentioned, 333. 
Euclea lanceolata, Z. Mey., 134. 
natalensis, 4. DC., 134. 
Eugenia angolensis, Engler, 71. 
chirindensis, Bak, fil,*, 70. 
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Eugenia cordata, Laws., 71. 
oligantha, Baker, mentioned, 70. 
owariensis, Beauv., 71; mentioned, 3. 

forma latifolia, Engler § Gily, 

71; mentioned, 12. 

Eulophia manganjensis, Rolfe, 208. 
milanjiana, Rendle, 207, 
Swynnertonii, Rendle*, 207; men- 

tioned, 13. 

Eunotia biceps, G. S. West, 399, 405. 
Diadema, Lhrenbd., 399. 
gracilis, Rabenh., 409; tab., 405-423. 
gracilis, JV. Smith, 335, 
lunaris, Grun., 405, 417, 421, 428. 
major, Rabenh., 399, 417. 
pectinalis, Rabenh., 399, 425. 

Euonymus europeus, ecol., 851, 3871, 380. 

Euphorbia amygdaloides, ecol., 375. 
Buchanani, Pax, 189. 
cyparissoides, Pax, 189. 

var., 189, 

depauperata, Hochst., 189. 

matabelensis, Par, 190. 

Schimperiana, Hochst., 189. 

var. Buchanani, NV. £. Br., 189. 
shirensis, Bak, il., 190. 

Whyteana, Bak. fil., 190. 
Euphorbiaces of Gazaland, 189-204. 
Euphrasia nemorosa, ecol., 381. 
Eurhynchium prelongum, ecol., 861-363. 

rusciforme, ecol., 370. 

Excecaria sylvestris, S. Moore *, 204; 

mentioned, 15. 


Fadogia Cienkowskii, Schweinf, 94. 
Faurea racemosa, Farmar, 186. 
saligna, Harv., 186; mentioned, 38, 
speciosa, Welw., 186. 
spp., mentioned, 3. 
Festuca arundinacea, ecol., 382. 
gigantea, ecol., 864, 369. 
“ Fever-tree,” 12. 
Ficoideze of Gazaland, 75. 
Ficus capensis, Thunb., 206. 
caprevefolia, Del., 205. 
exasperata, Vahl, 205. 
spp: mentioned, 12. 
subcalearata, Warb. § Schweinf., 206. 
Fimbristylis diphylla, Vai, 221. 
exilis, Ram. § Schultes, 221; men- 
tioned, 228. 


Fimbristylis rhodesiana, Rendle *, 222. 

Fissidens anisophyllus, Dixon *, 442. 
brevifolius, Hook. f. § Wils., 443. 
dealbatus, Hook. f. § Wils., 442. 
ligulatus, Hook. f. § Wils., 442. 
ramiger, C. Muell. & Beckett, 443. 
semilimbatus, Hampe § C. Muell., 

443, 
sp., 442. 
taxifolius, ecol., 362, 363, 367. 
vittatus, Wils., 443. 
Fissidentaceze of New Zealand, 442. 
Flacourtia edulis, Schum. & Thonn., vay. 
oblonga, mentioned, 23. 
hirtiuscula, Oliver, 23; mentioned, 
10, 
Ramontchi, L’ Hérit., 23. 
sapida, /ovb., mentioned, 23. 
sp., 23. 

Flagellata of some British lakes, tab. 400- 
423, 

Flemingia macrocalyx, Bak. fil., mentioned, 

58. 
rhodocarpa, Baker, 59. 

Fleurya capensis, Wedd., 206. 

Flora of Gazaland, Contribution to the 
(Rendle and others), 1-245. 

Floscopa glomerata, Hassk., 218. 

Flueggea microcarpa, Blume, 193. 

Fragaria vesca, ecol., 358, 362-368, 371- 
373, 378-880. 

Fragilaria capucina, Desmaz., 405, 411. 
crotonensis, mentioned, 425 ftnote. 
Fraxinus excelsior, ecol., 349, 350, 377, 

381. 

Freshwater Algs collected in the South 
Orkneys (Fritsch), 293-338. 

Freylinia tropica, S. Moore *, 152; men- 
tioned, 15, 

Fritsch, F. E., Freshwater Algee collected in 
the South Orkneys by R. N. R. Brown, 
293-338. 

Fucus, artificial cultivation of, 280. 
lutarius, Avitz., mentioned, 283-289, 
platycarpus, Thur., mentioned, 288. 
spiralis, Zinz., mentioned, 288. 

-—— yar. lutarius, 289 (suggested 
new name), 
vesiculosus, Zinn., ecol., 287, 288, 289. 
var. lutarius, 289 (suggested new 
name). 
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Fucus volubilis, Huds., 289 ; ecol., 275-277, 
283, 287. 
yar. flexuosus, S. M, Baker *, 
289; ecol., 275-277, 287. 
Fuirena glomerata, Zam., 221. 
pubescens, Kunth, 221. 
stricta, Steud., 225. 
Fungi of Gazaland, 204. 


Galeopsis Ladanum, ecol., 382. 
Galium A-parine, ecol., 381. 
Mollugo, ecol., 381. 
palustre, ecol., 3870, 381. 
stenophyllum, Baker, 103. 
Galopina, mentioned, 13. 
circeeoides, Thunb., 102. 
Gamopetale. of Gazaland (Moore), 77- 
180. 
Garcinia Livingstonei, 7. And., 26, 
sp., 26. 
Gardenia asperula, Stapf § Hutch., 82; 
mentioned, 10. 
assimilis, 4fz., mentioned, 82. 
konguensis, Avern, mentioned, 81. 
Neuberia, Eckl. § Zeyh., 80. 
Nore, Swynnerton *, 80; mentioned, 
15. 
posoquerioides, S. Moore *, 81. 
spatulifolia, Stapf § Hutch., 82. 
tigrina, Welw., 82; mentioned, 5, 85. 
Gardeniew, Heinsenia to be placed in, 86. 
Gazaland, Contribution to its Flora (Rendle 
and others), 1-245. 
Gazania Krebsiana, Zess., var. hispidula, 
Harv., 122. 
Geigeria rhodesiana, S. Moore, 114. 
Gelonium Boivinianum, Wiill. Arg., 202. 
procerum, Prain, 201. 
zanzibayense, Miill. Arg., 202. 
Genicularia elegans, W. § G. S. West, 
398, 408, 404. 
Gentianez of Gazaland, 148. 
Geophila uniflora, Hiern, 102. 
Gepp, A., Cryptogams of Gazaland, 237- 
244, 
Geraniace of Gazaland, 34. 
Geranium caffrum, Eckl. § Zeyh., 84. 
dissectum, ecol., 380. 
pusillum, ecol., 380. 
Robertianum, ecol., 380. 


Gerbera abyssinica, Sch. Bip., 123. 
piloselloides, Cass., 124. 
Geum urbanum, ecol., 362-368, 372, 373, 
380. 
Gisekia pharnaceoides, Linn., var. pedun- 
culata, Oliver, 75. 
Gladiolus gazensis, Rendle *, 210. 
Oatesii, Rolfe, mentioned, 211. 
Gleichenia polypodioides, Si, 237. 
umbraculifera, T. Moore, 237. 
Glenodinium rubrum, unusual occurrence, 
390, 392. 
Gloriosa superba, Linn., 218. 
Gleococeus mucosus, 315. 
Gleocystis gigas, Lagerh., 399, 407, 411, 
417, 423. 
—— var. maxima, West, 404. 
Glyceria aquatica, ecol., 370, 382. 
Glycine javanica, Linn., 51. 
Glyphea grewioides, Hook. fil., 33. 
Glyptothecium gracile, Hampe, mentioned, 
462. ., 
sciuroides, Hampe, 451. 
Gnaphalium uliginosum, ecol., 381. 
Gnetum Gnemon, 483. 
Gnidia apiculata, Gilg, 187. 
Buchanani, Gilg, 186. 
phyllodinea, S$. Moore *, 186 . 
Gombati, 57. 
Gomphonema constrictum, Ehrenb., 423. 
geminatum, 4g., 405. 
intricatum, Avits., tab. 400-423. 
var. Vibrio, Van Heurck, 405. 
montanum, Sehum., 336. 
Gomphospheria aponina, Aiitz., 333, 411. 
lacustris, Chodat, 400, 411, 421, 426. 
Nageliana, 426 ftnote; mentioned, 
432. : 
Gonatozygon Brébissonii, De Bary, 398. 
Kinahani, Rabenh., 398, 
monotenium, De Bary, 398, 410, 416, 
428. 
Gonyaulax sp., unusual occurrence, men- 
tioned, 390. 
Gouania longispicata, Engler, 45. 
Graminee of Gazaland, 224-235. 
“ Green snow,” 800. 
Grewia caffra, Meisn., 31. 
Chirinde, Bak. fil.*, 31, 
fruticetorum, J. R. Drummond sels 
grisea, NV. E. Br., 30. 
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Grewia inequilatera, Garcke, 32. 
madandensis, J. R. Drummond *, 30; 
mentioned, 10. 
obovata, K. Schum., 32. 
occidentalis, Linn., 32. 
parvifolia, Hochst., mentioned, 31. 
polypyreena, Baker, mentioned, 31. 
rotundifolia, Juss., 31. 
spp., mentioned, 9, 13. 
sulcata, Masters, var., mentioned, 32. 
Swynnertonii, J. R. Drummond *, 30. 
Grimmia pulvinata, var. africana, Hook. f., 
445, 
pulvinata, var. obtusa, Bruch § 
Schimp., 445. 
trichophylla, Grev., 445. 
Grimmiacez of New Zealand, 445. 
Groom, P., and F. J. Lewis on the Inter- 
nodes of Calamites, 491-497. 
Grumilea oblanceolatum, A. Schum., 102. 
punicea, S. Moore *, 101. 
Grys Appel, 66. 
Gubouga, 196. 
Guizotia Eylesii, S. Moore, 116. 
Gurahorquwe, 186. 
Gutta-percha, 15. 
Guttifere of Gazaland, 26. 
Gymnodinium spirale, 390. 
Gymnogramme argentea, Mett., 242. 
lanceolata, Hooker, 242, 
Gymnosperms of Gazaland (Rendle), 285- 
237. 
Gymnosporia buxifolia, Szyszyl., 44. 
senegalensis, Loes., 44. 
Gymnozyga moniliformis, Ehrenb., 417, 
423. 
Gynandropsis pentaphylla, Zinn., 20. 
Gynura cernua, Benth., 104. 
crepidioides, Benth., 104. 


Habenaria pedicellaris, Reichend. f., 209; 
mentioned, 15. 
virescens, ecol., 359, 362, 367, 568, 
371, 382. 
Hemanthus multiflorus, Martyn, 212. 
Halleria lucida, Linn., 161. 
Haplocarpa scaposa, Harv., 122. 
Haronga madagascariensis, Choisy, 26. 
Hebenstreitia dentata, Linn., 165. 
elongata, Bolus, 165. 


Hedera Helix, ecol., 351, 881. 
Hedwigiaces of New Zealand, 451. 
Heeria insignis, O. Kuntze, 48. 

—— var. reticulata, Bak. fil., 49. 
Heinsenia, clavis, 87; ovules, 85; to be 

placed in Gardeniez, 86. 

Brownii, S. Moore*, 86, 87. 

diervilloides, A. Schwm., 85, 87. 

Lujxe, De Wild., 87. 

sylvestris, S. Moore *, 85, 87. 

Heinsia jasminiflora, DC., 79. 

Helichrysum acervatum, S. Moore *, 109. 

adenocarpum, DC., 108. 

alticolum, Bolus, 110. 

appendiculatum, ZLess., 110. 

argyrospherum, DC., 108. 

auriculatum, Less., 112. 

brunioides, S. Moore *, 111. 

Buchanani, Lngler, 109. 

crispum, Zess., mentioned, 111. 

Dregeanum, Sond. § Harv., 112. 

epapposum, Bolus, mentioned, 112. 

gazense, S. Moore *, 110. 

infaustum, Wood & Evans, men- 

tioned, 112. 

Kraussii, Sch. Bip., 110. 

latifolium, Zess., 110. 

leiopodium, DC., 110. 

nitens, Oliver § Hiern, 109. 

petiolatum, DC., mentioned, 111, 

setosum, Harv., 109. 

spp. nov., mentioned, 13. 

stenopterum, DC., 110. 
var. citrinum, S. Moore, 110. 

subglomeratum, Zess., mentioned, 

110. 

Swynnertonii, S. Moore *, 109. 
Helinus mystacinus, 2, Mever. 45. 
Heliotropium indicum, Linn., 149, 

zeylanicum, Lam, 149. 

Hemizygia bracteosa, Briq., 173. 

flabellifolia, S. Moore *, 175. 

ornata, S. Moore *, 172. 

teucriifolia, Briy., 178. 

Heracleum Sphondylium, ecol., 366, 372, 
381. 

Herdman, W. A., On the Occurrence of 
Amphidinium operculatum, Clap. § 
Lachm., in vast quantity, at Port Erin, 
389-393. 

Hermannia Kirkii, Masters, 29. 
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Heterokontz of South Orkneys, 295, 332 ; 
of some British lakes, 399. 
Heteromorpha arborescens, Cham. § 
Schlecht., 75. 
Heteropogon hirtus, Pers., 224. 
Hewittia bicolor, Weght, 150. 
Hibiscus ethiopicus, Linn., 28. 
cannabinus, Linn., 27. 
diversifolius, Linn., 27. 
gossypinus, Thunb., 28. 
micranthus, Linn. fil., 28. 
natalitius, Harv., 28. 
physaloides, Guill. § Perr., 28. 
Schinzii, Giirke, 28. 
shirensis, Sprague § Hutchinson, 28 ; 
mentioned, 14. 
surattensis, Zinn., 27. 
Swynnertonii, Bak. fil.*, 28. 
vitifolius, Linn., 27. 
Hippocratea obtusifolia, Rovb., 45. 
Holarrhena febrifuga, Alotzsch, 140 ; men- 
tioned, 8, 10, 11. 
Hloleus mollis, ecol., 358, 870, 371-373, 
378, 382. 
Homalia auriculata, Hook. f. § Wils., 
454, 
falcifolia, Hook. f. § Wals., 454. 
pulchella, Hook. f. § Wils., 454. 
Hookeria dentata, Hook. f. & Wils., 455 
ftnote. 
denticulata, auct., 455 ftnote. 
Hookeriaceze of New Zealand, 455. 
Hoslundia verticillata, Vahl, 174. 
Hiumea africana, S. Moore *, 112. 
epapposa, mentioned, 112. 
infausta, mentioned, 112, 
Hyalotheca dissiliens, Bréd., 399, 404. 
mucosa, Lhrenb., 399, 404, 410, 417, 
423. 
Hydrocheridex of Gazaland, 207. 
Hydrocotyle moschata, Forst., 75. 
Hydrostachys polymorpha, Klotzsch, 183. 
Hylocomium triquetrum, ecol., 559, 362, 
364. 
Ilymenocardia acida, Twi., 194, 
Hymenodon piliferus, Hook. f. § Wils., 
449, 
Hymenophyllum gracile, Bory, 237. 
Hyphene ventricosa, Kirk, 219; men- 
tioned, 4, 9, 11, 12. 
Hyphantornis aureus, mentioned, 9. 


Hyphantornis nigriceps, mentioned, 10. 
Hypericinese of Gazaland, 26. 
Hypericophyllum elatum, NV. £. Br., 117. 
Hypericum ethiopicum, Thunb., 26. 
hirsutum, ecol., 353, 363, 366-368, 
371, 377,380. 
Lalandi, Choisy, 26. 
lanceolatum, Lam., 26. 
perforatum, ecol., 369, 380. 
quadrangulum, ecol., 380. 
tetrapterum, ecol., 363, 370. 
Hypnacee of New Zealand, 457. 
Hypnodendron marginatum, Jaeg., 459. 
Hypnum aduncum, ecol., 370. 
cupressiforme, ecol., 359, 362, 367. 
divulsum, Hook. f. & Wils., 455, 
moluseum, ecol., 362, 367. 
salebrosum, Hoffm., var. integrifolium, 
Broth, [an noy. ? |, 455 ftnote, 
Hypocheeris radicata, ecol., 381. 
Hypoesies aristata, R. Br., 161. 
verticillaris, 2. Br., 161. 
Hypolepis anthriscifolia, Presl, 238. 
Bergiana, Hook., 238. 
Hypoxis angustifolia, Zam., 211. 
villosa, Linn. f., 211. 
Hypopterygiaceee of New Zealand, 456. 
Hypopterygium filiculeforme, Brid., 456. 
pallens, Mitt., 456. 
Hyrax, mentioned, 214. 


Idambasese, 107. 
Idema, 58; mentioned, 8. 
Idiua, 212. 
Igado, 61, 64. 
Iguwha, 64. 
Igwatigwati, 38. 
Llex mitis, Radl., 43. 
Tlicineze of Gazaland, 43. 
Mllecebracee of Gazaland (Baker), 181. 
Impatiens Cecili, V. E. Br., 34. 
Walleriana, Hook. f., 34. 
zombensis, Baker, 34. 
Imperata arundinacea, var. Thunbergii, 
Hach., 224. 
Indigofera arrecta, Hochst., 53. 
Cecili, VW. £. Br, 58. 
emarginella, Steud., 58. 
endecaphylla, Jacq., 53. 
Goetzei, Harms, mentioned, 53. 


Indigofera hedyantha, Ecklon § Zeyher, 53. 
hilaris, Ecklon § Zeyher, 53. 
Lyallii, Baker, 54. 
Nyasse, Harms, mentioned, 53. 
procera, Schum. § Thonn., 53. 
sangana, Harms, mentioned, 53. 
spp., 54. 
Wentzeliana, Harms, mentioned, 53. 
Ingwena Ngulube, 213. 
Intendene, 212. 
Internodes of Calamites, Note on the 
(Groom & Lewis), 491-497. 
Inula acervata, S, Moore, 114. 
Inyambane Coffee, 95. 
Jonidium enneaspermum, Vent., 21. 
yar. hirtum, Oliver, 21. 
hirtum, Wlotzsch, 21. 
Ipomoea calystegioides, LZ. Mey., 150. 
egracilior, Rendle, 150. 
Welwitschii, Vatke, 150. 
Wightii, Choisy, 150. 
Iridaceze of Gazaland, 210. 
Isachne albens, Trin., 227. 
Ischeemum fasciculatum, Brongn., var. 
arcuatum, IHack., 224. 
glaucostachyum, Stapf, 225. 
Isivalesang weni, 82. 
Isocystis infusionum, Borzi, 334. 
Isoglossa mossambicensis, Lindau, 161 ; 
mentioned, 11. 
sp., mentioned, 11. 
Isokontee of South Orkneys, 295, 3822-331 ; 
mentioned, 294. 
Isopterygium pulchellum, mentioned, 458. 
var. nitidulum, Lesg. § James, 
458, 
Izeya, 231. 


Jasminum mauritianum, Bojer, 136. 
officinalis, mentioned, 136. 
stenolobum, Ro/fe, 135. 
Swynnertonii, S. Moore *, 135, 
tomentosum, Anob/., mentioned, 135. 

Jatropha campestris, S. Moore *, 196. 
natalensis, Miill. Arg., 197. 

Juncus articulatus, ecol., 382. 
bufonius, ecol., 861, 882. 
effusus, ecol., 361, 863, 370, 382. 
glaucus, ecol., 361, 363, 369, 377, 
inflexus, ecol., 382. 
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Juncus lamprocarpus, ecol., 361, 370. 

Justicia Betonica, Zinn., 161. 
matammensis, Oliver, 161. 
Melampyrum, S. Moore, 161. 


Kempfera Cecile, NV. £. Br., 210. 
rosea, Baker, 210. 
Kafir Boom, 57. 
Kerguelen, Freshwater Algve of, 295. 
Khaya, mentioned, 8, 11. 
nyasica, Stapf *,5,14,42; mentioned, 
6, 8, 11, 41. 
senegalensis, A, Juss., 42; mentioned, 
14. 
Kagelia pinnata, DC., 155. 
sp., mentioned, 8, 9, 11. 
Kiggelaria africana, Linn., 24. 
Kirkia acuminata, Oliver, 36. 
Kniphofia rhodesiana, Rendle *, 214. 
uvaria, Hook., mentioned, 215. 
Knowltonia, mentioned, 15. 
transvaalensis, Szyszy/., mentioned, 17. 
Keeleria cristata, Pers., 224. 
Kyllinga alba, Nees, 221. 


Labiate of Gazaland, 170. 
Lagenostoma, Will., 461, 482. 
Kidstoni, 462. 
Lomaxii, 461, 462, 467, 472, 475, 476, 
481, 484 ftnote, 486 ftnote. 
ovoides, Wrll., On the Structure of 
(Prankerd), 461-490. 
ovoides, Will., 461; fungus, 479, 488 ; 
general descript., 462-466 ; lageno- 
stome, 486; Nield specimen, 480 ; 
nucellus, 475-477; pollen, 477; 
pollination-theories, 482-486; pro- 
thallus, 478; vascular system, 472- 
475, 
physoides, 461. 
Sinclaizi, 462. 
Lagerheimia, mentioned, 312. 
Laggera alata, Sch, Bip., 108. 
brevipes, Oliver & Hiern, 108. 
Lamium Galeobdolon, Crantz, ecol., 364, 
366, 382. 
Landolphia Cameronis, Stapf, mentioned, 
137. 
florida, Benth., 1387 ; mentioned, 15, 
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Landolphia Kirkii, Dyer, 137 ; mentioned, 
5, 10, 12, 15, 
lucida, K. Schwm., 137. 
sp., mentioned, 8. 
Swynnertonii, S. Moore *, 186; men- 
tioned, 6, 15. 
Lantana salvifolia, Jucg., 165. 
Lapeyrousia erythrantha, Baker, 210. 
Lapsana communis, ecol., 381. 
Lasiodiscus Holtzii, Lngler, 46. 
Lasiosiphon Hoepfnerianus, Vatke, men- 
tioned, 187. 
Kraussi, Meissn., 187. 
roridus, S. Moore'*, 187. 
Lastreea Filix-mas, ecol., 575. 
Lathyrus pratensis, ecol., 3865, 380. 
sylvestris, ecol., 365, 380. 
Laurines of Gazaland, 184. 
Leaves of Veronica, Comparative Anatomy, 
247-274. 
Lecaniodiscus fraxinifolia, Baker, 48 ; men- 
tioned, 11, 14. 
sp., mentioned, 9, 
Lefeburia benguellensis, Welw., 75. 
Leguminose of Gazaland, 51-66, 
Lembophyllacez of New Zealand, 455, 
Lembophyllum divulsum, Lindb., 455. 
Lemna minor, ecol., 370, 382. 
Leonotis Engleri, Giirke, 180. 
mollissima, Giirke, 180; mentioned, 
Te 
spectabilis, S. Moore*, 180; men- 
tioned, 13. 
Leontodon hispidus, ecol., 369, 381. 
Lepidoptera, a Veronica attractive to, 107. 
Leptactinia heinsioides, Hiern, 79. 
Leptaspis cochleata, Thaw., 235. 
Leptocarydion alopecuroides, Stapf, 234. 
Leptochloa filiformis, Beawv., 224. 
Leptodon Smithii, Brid., 453. 
Leptostomaceze of New Zealand, 449. 
Leptostomum inclinans, 2. Br., 449, 
macrocarpum, 2. Br., 449, 
Leptotheca Gaudichaudii, Schwaegr., 450. 
Leskeaceze of New Zealand, 456. 
Leucas martinicensis, 2. Br., 170. 
masukensis, Baker, 179. 
milanjiana, Giirke, 179. 
Leucobryacez of New Zealand, 442. 
Leucobryum candidum, Jaey., 442. 
spetrostichum, C. Muell., 442. 
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Leucobryum Teysmannianum, Dozy § Mol- 
kenb., 442. 
Leucoloma Billardieri, Broth., 436, 437. 
dicranoides, Broth., 456. 
Menziesii, Broth., var. rigidum Diaon, 
436. 
Pungentella, Broth., 456. 
robustum, Broth., 436. 
setosum, Broth., 456. 
sp., 456. 
subpungens, Broth., 436. 
Leucosidea sericea, Ecklon § Zeyher, 66. 
Leucospermum attenuatum, R. Br., men- 
tioned, 185. 
saxosum, S. Moore *, 185; mentioned, 
13. 
Lewis, F. J., On the Internodes of 
Calamites, 497. 
Lichenes of Gazaland, 204. 
Lightfootia abyssinica, Hochst., 125. 
Ligustrum vulgare, ecol., 351, 371, 381. 
Liliacexe of Gazaland, 212-218. 
Limnanthemum Thunbergianum, Griseb., 
149. 
Linacez of Gazaland, 34. 
Lindernia flava, S. Moore *, 153. 
Gossweileri, S. Moore, 153. 
Lipocarpha argentea, R. Br., 221. 
Lippia asperifolia, Rich., 166. 
Wilmsii, H. H. W. Pears., 165. 
Lissochilus arenarius, Zindi., 207. 
Krebsii, Reichb. f., 207. 
papilionaceus, Rendle, 207 ; mentioned, 
14. 
Listera ovata, ecol., 359, 367, 371, 382. 
Lithospermum officinale, ecol., 375. 
purpureo-ceeruleum, ecol., 374. 
Lobelia benguellensis, Hiern,- mentioned, 
125. 
cobaltica, S. Moore *, 124. 
decipiens, Sond., 124. 
fervens, Thunb., 124. 
hirsuta, Zinn., mentioned, 124. 
jugosa, S. Moore *, 125. 
rosulata, S. Moore, mentioned, 125. * 
Locusts, mentioned, 12. 
Loganiaceze of Gazaland, 145-148. 
Lolium italicum, ecol., 882. 
Lomaria attenuata, Willd., 239, 
‘Boryana, Willd., 239. 
procera, Spreng., 239, 
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Lonchocarpus speciosus, Bolus, 60. 
violaceus, Oliver, 60; mentioned, 
10. 
Lonicera Periclymenum, ecol., 851, 871, 
372, 381. 

Lopholena brickellioides, 8. Moore *, 118. 
cneorifolia, S. Moore, mentioned, 118. 
dolichopappa, S. Moore, mentioned, 

118. 
platyphylla, Benth., mentioned, 118. 

Loranthacew of Gazaland (Sprague), 188. 

Loranthus bulawayensis, Engler, 188. 
Dregei, Eckl. § Zey., 188. 
Swynnertonii, Sprague *, 188. 

Lotononis aristata, Schinz, var. gazensis, 

Bak. fil.*, 51. 

Lotus uliginosus, ecol., 363, 380. 

Toxoa sp., 5. 

Swynnertonii, Bak. fil.*, 41, 14; men- 
tioned, 6. 

Luzula campestris, ecol., 382. 
multiflora f. congesta, ecol., 372, 382. 
pilosa, ecol., 359, 372, 382. 
sp., ecol., 372, 373, 382. 

Lychnis alba, ecol., 380. 
dioica, ecol., 375. 

Flos-cuculi, ecol., 361, 363, 370, 380. 

Lycopodium cernuum, Linn., 243. 
clayatum, Zinn., var. inflexum, Spring, 

244. 
quadrangulare, mentioned, 272. 
verticillatum, Linn. f., 245. 
Lygodium subalatum, Bojer, 243. 
Lyngbya contorta, Lemm., forma, 415, 418, 
420, 
limnetica, Zemm., 897, 400-402. 

Lysimachia nemorum, ecol., 375. 
Nummularia, ecol., 363, 570, 381. 

Lythrum Salicaria, ecol., 361, 868, 370, 381. 


Maba Mualala, Welw., 183; mentioned, 5, 
14, 15. 
natalensis, Harv., 134. 
Macaranga mellifera, Prain *, 201. 
Macromitrium caducipilum, Lindb., 447. 
eucalyptorum, Hampe § C, Mueil., 
446, 
flaccidisetum, C. Muell., 446. 
egrossirete, C. Muell., 446. 
ligulare, Mitt., 446. 
papillifolium, C. Duell, 446. 


Macromitrium retusum, Hook. f. § Wils., 
447, 
rigescens, Broth. § Dixon *, 446, 
submucronifolium, Hampe § C. 
Muell., 446. 
Macrorungia pubinervis, C. B. Clarke, 162; 
mentioned, 6. 
Madotheca capensis, Gottsche, 244. 
Meerua nervosa, Oliver, 20. 
Mesa lanceolata, Forsk., 130 ; mentioned, 3. 
Mallotus Melleri, Mill. Arg., 201. 
Malpighiaceze of Gazaland, 34. 
Malvaceze of Gazaland, 27. 
Mango, mentioned, 11. 
Mangroves, mentioned, 12. 
Manihot Glaziovii, mentioned, 15. 
Manyibi, 23. 
Maprounea africana, Miill. Arg., 204. 
Marattia fraxinea, Sim., 243. 
Margaretta Whytei, A. Schum., 144. 
Mariscus Dregeanus, Kunth, 222. 
hemispheericus, C. B. Clarke, 222. 
Sieberianus, Nees, 221. 
Markhamia, mentioned, 8. 
acuminata, AK. Schum., 155. 
lanata, K. Schum., 155; mentioned, 5, 
Marsdenia gazensis, S. Moore, 144. 
zambesiaca, Schlechter, 144. 
Masadema, 47. 
Mascarenhasia variegata, Britt. § Rendle, 
140. 
Matricaria Chamomilla, ecol., 381. 
hispida, Vatke, 118. 
inodora, ecol., 381. 
Medicago lupulina, ecol., 380. 
Medlar, Chirinda, 91. 
small wild, 95. 
Melampyrum cristatum, ecol., 370. 
pratense, ecol., 375. 
Melanthera Brownei, Sch. Bip., 116. 
Swynnertonii, S. Moore *, 115. 
Melastomacez of Gazaland, 71. 
Melhania Forbesii, Planch., 29. 
Meliacewe of Gazaland, 38. 
Melilotus altissima, ecol., 380. 
Melinus minutiflora, Beawv., 251. 
Mellera lobulata, S. Moore, 158. 
Melosira granulata, Ra/fs, 405, 407-409, 
411-414, 428 ; its periodiciy, 426, 
Sol, Kiitz., 821, 384. 
yarians, Aq., 334. 
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Melothria longepedunculata, Cogn. (forma), 
74. 

Menispermaceee of Gazaland, 19. 

Mentha arvensis, ecol., 381. 

Mercurialis perennis, ecol., 346, 352, 365— 

370), 378, 378, 379, 382. 

Merismopedia, mentioned, 533. 
glauca, Naeg., 333, 400, 405, 418. 
tenuissima, Lemm., 335, 414, 418, 

420. 
Mesoteeniacexe of South Orkneys, 331. 
Mesoteenium Endlicherianum, Naeg., 300, 
318, 331, 

Micrasterias denticulata. Bréb., 425. 
papillifera, Bréd., 416. 
rotata, Ralfs, 416. 

Sol, Kiitz., 898. 

Microcystis elabens, Avitz., 411. 
Flos-aquee, Avchn., 411, 418. 
merismopedioides, PF. E. Fritsch, 382. 
olivacea, Avitz., 332 

Microglossa volubilis, DC-., 107. 

Micromeria bitlora, Benth., 179. 

Microspora amoena, Rabenh., 404. 

Mikania scandens, Willd., 103. 

Milium effusum, ecol., 363, 367, 382. 

Millettia monophylla, Harms, 59. 

sp., mentioned, 10, 11. 

StuhImannii, Taub., 54 (ef. p. ae 

Mimosa asperata, Linm., $1. 

Mimusops marginata, V. Z. Br., 133. 
sylvestris, S. Moore *, 132; mentioned, 

15. 

Mniaceze of New Zealand, 449. 

Mniobryum tasmanicum, Broth., 448, 

Mniodendron comosum, Lindb., 459. 

Mnium rostratum, Schrad., 449. 
undulatum, ecol., 359, 362, 363, 367, 

371, 372. 
Mohria caffrorum, Desv., 243. 
lepigera, Baker, 243. 
Momordica foetida, Schum. § Thonn., 74. 
Monimiacev of Gazaland, 184. 
Monochlamy deze of Gazaland (Moore), 181— 
206. 

Monocotyledons of Gazaland (Rendle), 207— 
235 

Monodora Junodi, Lngler § Diels, 19; 
mentioned, 10, 

Monotes hypoleucus, Gilg, 27. 

Monotropa Hypopitys, ecol., 875, 


Moore, 8., Gamopetale of Gazaland, 77- 
180. 

Morea iridioides, Zinn., 210. 

Mosses of New Zealand (Dixon), 433-459. 

Mostuea Walleri, Baker, 145. 

Mougeotia spp., 331, 404, 410, 416, 425; 
mentioned, 294. 

Moura, 66. 

Mowana, 77. 

Mubfeya, 155. 

Mubouguta, 196. 

Mubungu, 137 

Mubvangazi, 65. 

Muchanza, 151. 

Muckowana, 206. 

Mucuna coriacea, Baker, 57; mentioned, 
(isk 

Mudoiastkwi, 53. 

Mufubu, 205. 

Mugarandjerere, 90. 

Muhwangazi, 59. 

Mukomahamba, 67. 

Mukonja, 137. 

Mukubvu, 168, 

Mukuti, 71. 

Mukwakwa, 11, 148. 

Mumbhungu, 59. 

Mumbhuni, 66. 

Mundjeranshe, 66. 

Mundulea suberosa, Benth., 54. 

Munganu, 50. 

Munjiro, 91, 92,93. 

Munugu, 137. 

Munya Lawa, 48. 

Munyamkungu, 133. 

Munyamshawa, 77. 

Munye, 45. 

Munyewa, 133. P 

Mupezana, 60. 

Murembarembe, 62. 

Murgwiti, 61. 

Murowa-ngombe, 138. 

Murunga-munga, 194, 

Murungu, 57. 

Mushayata, 66. 

Mushamba, 55. 

Mushani, 165. 

Mushani omkulu, 166. 

Mushongo, 194. 

Mushuma, 135. 

Mushungunu, 190. 
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Musikini, 39. 

Musikosiko, 19. 

Musiramyati, 155. 

Musokosa, 62. 

Musszenda areuata, Potr., 78. 

Musuguta, 195. 

Musunganyemba, 70. 

Musunzi, 50. 

Mususu, 70. 

Mutamba, 148. 

Mutambawebungu, 82. 

Mutomo, 38. 

Mutondo, 63. 

Mutonygoro, 193. 

Mutoshay’ intombi, 18. 

Mutowa, 139. 

Mutowe-towe, 206. 

Mutsatsa, 63; mentioned, 2. 

Mutsawhar?, 44. 

Mutsha, 61. 

Mutskwatsgwa, 26. 

Muwawa, 42. 

Muzama, 148. 

Mycelium in Lagenostoma ovoides, Wiil., 
479. 

Myosotis arvensis var. umbrosa, ecol., 

381. 
umbrosa, ecol., 364, 369, 373. 

Myrianthus arboreus, Beauv., 206. 

Myrica pilulifera, Rendle, 206. 

var. puberula, Rendle, 206. 

Myricacee of Gazaland, 206. 

Myrsine africana, Linn., 130, 

Myrsinez, ovule, 86; species in Gazaland, 
180. 

Myrtaceve of Gazaland, 70. 

Myxonema subsecundum, Hazen, 398. 

Myxophycee of some British lakes, 429 ; 
tab., 400-425. 


Nauplii, mentioned, 401, 415, 
Navicula alpina, Ralfs, 400. 
_Amphibeena, 389, 392. 
borealis, Avitz., 321, 335. 
Braunii, Grun., 335, 
Brébissonii, Kiitz., var. diminuta, Van 
Hetuck, 335. 

divergens, Ralfs, 400. 
lucidula, Grun., 336. 
major, Kiitz., 400, 417, 423. 
mutica, Kiitz., 336. 


Navicula muticopsis, Van Hewrch, 336. 
radiosa, Avitz., 409, 411. 
viridis, Kiitz., 417. 

Ndwatwa, 130. 

Nectarinia Arturi, mentioned, 186. 

Neckeracese of New Zealand, 453-455, 

Neoboutonia Melleri, Pram, comb. nov., 
201. 

Neoschumannia, mentioned, 145. 

Neottia Nidus-avis, ecol., 375. 

Nepeta hederacea, ecol., 358-362, 367, 368, 
372, 873, 382. 

Nephrocytium lunatum, West, 410, 417, 
421, 

Nephrodium albopunctatum, Desv., 240. 
athamanticum, Hook., 241. 
Bergianum, Baker, 240. 
cicutarium, Baker, 241. 

Filix-mas, ich. var. elongatum, 
Hook, 240. 

molle, R. Br., 241. 

Thelypteris, Strempel, var. squamuli- 
gera, Schlecht, 240. 

unitum, 2. Br., 241. 

Nephrolepis cordifolia, Pres/, var. undulata, 
Mett., 241. 

Netrium interruptum, Lutkem., 416. 

New Zealand, climate, 267; distrib. of 
Veronica in, 268 ; some mosses of (Dixon), 
433-459, 

Nidorella microcephala, Steetz, 108. 

Nitzschia Sigma, W. Sm., 400, 425. 

Notholca longispina, mentioned, 396. 

Nostoe minutissimum, Aiitz., 800, 318, 
384. 

Nostocacese of South Orkneys, 334. 

Nuxia dentata, 2. Br., 145. 

Tloltsii, Gelg, 145. 
sambesina, Gilg, 145; mentioned, 14, 
Nyctagines of Gazaland, 181, 
Nympheea capensis, Zhunb., mentioned, 
20. 
sp., 20. 

Nympheeacewe of Gazaland (Drummond), 

20. 


Obione portulacoides, ecol., 275. 

Ochna alboserrata, Lngler, 38. 
chirindica, Bak. fil.*, 37. 
Holstii, Zngler, mentioned, 37. 
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Ochna leptoclada, Oliver, 36. 
natalitia, Engler § Gilg, 87. 
pulchra, Zook. , 37. 

Ochnacez of Gazaland, 36. 

Ocimum Knyanum, Vathe, 170. 
odontosepalum, S. Moore *, 170. 
suave, Willd., 170. 

Odina edulis, Sond., 50. 
sp., mentioned, 10. 

Stuhlmanni, Lngler, 50. 

CXdogoniaceze of South Orkneys, 3829; 
mentioned, 294. 

CEdogonium spp., 800, 318, 320, 321, 329, 
404, 414, 415, 420, 422; tab., 398-423; 
mentioned, 296. 

Olacinez of Gazaland, 43. 

Olax Stuhlmanni, Engler, 45, 

Oldenlandia Bojeri, Hern, 78. 

caffra, Lickl. S Zeyh., 78. 
cynanchia, A. Schum., 78. 
hirtula, O. Kuntze, 78. 
natalensis, O. Kuntze, 78. 
trinervia, Retz., 78. 
Welwitschii, Hrern, 78. 

Olea Woodiana, Knobl., 136. 

Oleacez of Gazaland, 185. 

Olinia acuminata, Z/otzsch, mentioned, 

73. 
vanguerioides, Bak. fil.*, 72. 

Oliniacee of Gazaland, 72. 

Oliver, F. W., Communications by (Baker), 
275; (Prankerd), 461. 

Olyra latifolia, Zinn., 224. 

Oncinotis chirindica, S, Moore*, 141; 

mentioned, 6. 
inandensis, Wood § Evans, mentioned, 
142. 

Oncoba spinosa, Forsh., 23. 

Ooceystis, mentioned, 307. 
gloocystiformis, mentioned, 313. 
lacustris, Chod., 313, 399, 404, 407, 

410, 417. 
forma nivalis, . ZL. Fritsch *, 
300, 318, 326. 
parva, W. § G. S. West, 399, 404. 
solitaria, Wittr., 326. 

Opilia amentacea, o2b., 43. 

Ophiocaulon cissampeloides, Masters, 74. 

Oplismenus africanus, Beaw., 224. 

Orchis maculata, ecol., 363, 882. 
mascula, ecol., 859-368, 371, 373, 382. 


Orchidacese of Gazaland, 207-209. 

Oriri, 57. 

Orkneys, South, Freshwater Algz of the 

(Fritsch), 293-358. 
Ormosia angolensis, Baker, 61; mentioned, 
7-10. 

Ornithogalum pyrenicum, ecol., 374. 

Orthorrhynchium elegans, Broth., 454. 

Orthosiphen, mentioned, 174. 

Woodii, Giirke, 172. 
Orthotrichacee of New Zealand, 445- 
448, 

Orthotrichum sp., mentioned, 453. 

Orygia decumbens, Forsk., 75. 

Osbeckia-Swynnertonii, Bak. fil.*, 71. 

Oscillatoria Agardhii, Gomont, tab. 400- 

423. 
brevis, Aiitz., 333. 
spp., 426. 
splendida, Grev., 333. 
subtilissima, Avifz., 334. 
tenuis, Ay., 334. 

forma sordida, Avitz., 334. 

Oscillatoriacee of South Orkneys, 333. 

Osmunda, sporangia, 486, 
regalis, Linn., 245. 

Osteospermum moniliferum, Zinn., 123. 

Osyris abyssinica, Hochst., 189. 

Otiophora inyangana, NV. £. Br., 102. 

Otomeria dilatata, Hiern, 77. 

Ottelia lancifolia, Rich., 207. 

Oxalis Acetosella, ecol., 375. 
corniculata, Linn., 35. 
semiloba, Sond., 35. 

Oxyanthus Gerrardi, Sond., 82. 
Monteiroe, V. £. Br., 82. 
Schlechteri, K. Schum., 82. 
sp., mentioned, 11. . 
speciosus, DC., mentioned, 83. 
Swynnertonii, S. Moore *, 82. 

-—— var. breviflorus, $. Moore *, 83. 

Oxytenanthera abyssinica, Munro, 235, 


Pachystela cinerea, Pierre, 133. 

Pahudia quangensis, Prain, 62. 

Palxozoic Seed, Lagenostoma ovoides, Will., 
(Prankerd), 461-490, 

Paleozoic seeds, pollination, 482. 

Palmaceve of Gazaland, 219. 

Pancratium trianthum, Herbd., 212. 
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Panicum bolbodes, Schweinf., 229. 
brizanthum, Hochst., 229. 
colonumn, Linn., 224. 
coloratum, mentioned, 230. 

Crus-galli, Linn., 224. 

Dregeanum, Vees, 230. 

humidicolum, Rendle, 229. 

infestum, Anderss., 230. 

madagascariense, Spreng., 230. 

maximum, Jacq., 224. 

nigropedatum, Munro, 229. 

nudiglume, Hochst., 229. 

trypheron, Schult., var. giganteum, 
Rendle, 230. 

serratum, Spreng., var. holosericeum, 
Hack,, 229, 

Swynnertonii, Rendle *, 230. 

trichopus, Hochst., 229. 

uncinatum, Raddi, 224. 

zizanioides, H. B. K., 229. 

Papaver Rheeas, ecol., 380. 

Papilio angolensis, mentioned, 94. 
dardanus, mentioned, 36. 
polixenes, mentioned, 94. 

Papillaria filipendula, Jaeg., 453. 
flexicaulis, Jaeg., 453. 

Parinarium curatellefolium, Planch., 66, 
Gilletii, De Wild., 66. 

Mobola, Oliver, mentioned, 66, 
sp., mentioned, 4, 12. 
Paris quadrifolia, ecol., 362, 363, 367, 368, 
382. 
Paspalum scrobiculatum, Linn., 224. 
Passifloreee of Gazaland, 73. 
Paullinia pinnata, Linn., 47. 
Pavetta albicaulis, S. Moore *, 97. 
angolense, Hiern, mentioned, 98. 
buzica, S. Moore *, 96, 
comostyla, S. Moore *, 98. 
gracillima, S. Moore *, 95; mentioned, 
Sie 

Klotzschiana, A. Schum., 96. 

neurophylla, S. Moore, mentioned, 
99. 

saligna, S. Moore *, 98; mentioned, 
Jul. 

Schunianniana, K. Hoffm., 97; men- 
tioned, 98. 

spp. nov., mentioned, 13. 

Stipulopallium, A. Schwm., 97. 

Swynnertonii, S. Afoore *, 99. 


Payonia Columella, Cav., 27. 
odorata, Welid., 27. 
Schimperiana, Hochst., 27. 
Pedalinesws of Gazaland, 155. 
Peddiea Dregei, Meissn., 188. 
Pediastrum, 424; mentioned, 294. 
Pelargonium aconitophyllum, Lcki. § Zeyh., 
34. 
Pellvea calomelanos, Link, 238. 
consobrina, Hooker, 238. 
hastata, Link, 238. 
var, macrophylla, Hooker, 


238. 
inyoluta, Baker, 238. 
Pellia sp., ecol., 363. 
Peltophorum africanum, Sond., 61; men- 
tioned, 9, 10. 

Pelvetia, ecol., 275. 

canaliculata, artificial cultivation, 278— 
281; ecol., 276, 277, 282. 

var. libera, S. MW. Baker *, 289. 

var. coralloides, S. M. Baker *, 

289; ecol., 281. 

var. libera, ecol., 277. 

var. radicans, mentioned, 281. 

Penicillium sp., 319. 

Pennisetum hordeiforme, Spreng., 231. 
longisetum, A. Schawmn., 231. 
purpureum, Schum., 231, 
setosum, LZ. Lich., 231. 

Pentanisia Schweinfurthii, Hiern, 87. 
variabilis, Harv., var, intermedia, Sond., 

87. 

Pentas purpurea, Oliver, 77. 

Pentodon decumbens, Hochsi., 77. 

Peperomia mascharena, C. DC., 183. 
reflexa, A. Dietr., 185. 

Peponia Boivini, Cogn., mentioned, 74. 
chirindensis, Bak. fil.*, 74. 

Peridiniee of some British lakes, 427; 

tab. 400-421. 
Peridininm aciculiferum, Zemm.,mentioned, 

497. 

anglicum, G, S. West, mentioned, 427, 

cinctum, mentioned, 427. 

inconspicuum, Lemm., 894, 400, 418. 

sp., unusual occurrence,+ mentioned, 
390. 

Willei, Huitfeldt-Kaas, 397, 401-408, 
406-408, 418, 415, 419, 426, 427; 
tab., 400-423, 
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Periodicity of the Phytoplankton of some 
British Lakes (W. & G. S. West), 895- 
432. 

Perotis latifolia, Azt., 224. 

Petersia rosea, Klotzsch, 21. 

Peucedanum fraxinifolium, Hiern, 76. 

Phacotacesz of South Orkneys, 324. 

Pheophycew of some British lakes, 405, 
418; of South Orkneys, 295. 

Phalaris arundinacea, ecol., 8363, 3872, 382. 

Phaylopsis longifolia, 7. Thoms., 158. 

parviflora, Willd., 158. 

Phialodiscus plurijugatus, Radl., 47 ; men- 
tioned, 14. 

Philippia hexandra, S. Moore*, 129. 

milanjiensis, Britt. § Jendle, men- 

tioned, 129, 

Simii, S. Moore *, 128; mentioned, 4. 
Philouotis australis, Par., 450. 

scabrifolia, Broth., 450. 

Phleum pratense, ecol., 382. 

Phoenix dactylifera, Linn., 219. 

Phragmites communis, Zrin., 224; ecol., 
363, 382. 

Phylica paniculata, Willd., 45. 

Phyllanthus discoideus, Miill. Arg., 192. 

graminicola, Hutch.*, 191. 

Hutchinsonianus, S. Moore*, 192. 

macranthus, Paa’, 192. 

maderaspatensis, Linn., 192. 

myrtaceus, Sond., 192. 

pentandrus, Mill. Arg., 192. 

rotundifolius, Mill. Arg., mentioned, 

192, 

Physcia flavicans, DC., 244. 

Physostoma, 461, 462, 465, 472. 

Physotrichia Buchanani, Benth. men- 

tioned, 76. 

Swynnertonii, Bak, fil.*, 76. 
Phytolacca dodecandra, L’ Hérit., 181. 
Phytolaccacese of Gazaland, 181. 
Phytoplankton of British Lakes, its Perio- 

dicity (W. & G.S. West), 895-482. 

Picris echioides, ecol., 381. 

hieracioides, ecol., 364, 381. 
Pimpinella magna, ecol., 362. 

major, ecol., 381. 

Piper capense, Linn. fil., 188. 

Piperaceze of Gazaland, 188. 

Piptadenia Buchanani, Baker, 63; men- 
tioned, 6, 14. 


Pittospores of Gazaland, 24. 
Pittosporum viridiflorum, Sims, 24. 
Plantago lanceolata, ecol., 382. 

major, ecol., 382. 

media, ecol., 382. 

Plectonema Boryanum, Gomont, 400. 
Plectranthus caudatus, S. Moore *, 176. 

chimanimanensis, S. Moore *, 174. 

flaccida, Giirke, mentioned, 176. 

floribundus, V. £. Br., 174. 
var. longipes, V. £. Br., 174 

fruticosus, LZ’ Hérit., 176. 

hoslundioides, Baker, 177. 

laxiflorus, Benth., 174. 

petrensis, S. Moore *, 175. 

Swynnertonii, S. Moore *, 176. 
Plectronia spinosa, Alotzsch, mentioned, 

89. 

tehdosma, K. Schum., 88. 

ventosa, Linn., 91; mentioned, 89. 
Pleiocarpa Bagshawei, S. Moore, mentioned, 

138. 

Swynnertonii, S. Moore *, 138. 
Pleurococcaceze of South Orkneys, 328. 
Pleurococcus rufescens, Bréb., mentioned, 

304 ftnote. 
vulgaris, Menegh., 300, 318, 328. 
8. coherens, Wittr., mentioned, 
329. 
Pleuroridgea zanguebarica, Van Tieghem, 
38. 
Pleurotenium Ehrenbergii, De Bary, 404. 
Pluchea Dioscoridis, DC., 104. 
Poa annua, ecol., 382. 

nemoralis, ecol., 363, 369, 382. 

pratensis, ecol., 382. 

trivialis, ecol., 359, 863-369, 382. 
Podocarpus, pollen-grains, mentioned, 320. 

cupressina, R. Br., mentioned, 272. 

Dieffenbachii, Hook., 272, 

milanjiana, Rendle, 235 ; mentioned, 

3. 
Podostemaceze of Gazaland, 183. 
Podranea Brycei, Sprague, 155. 
Peecilostachys flaccidula, Stapf mez lite 
mentioned, 18, 14. 
Pogonarthria falcata, Rendle, 234, 
Pogonatum australasicum, Hampe § C. 
Muell., 450. 

tortile, P. Beauv., 450. 

Poivrea mossambicensis, Klotzsch, 69. 
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Polanisia viscosa, DC., 20. 
Polycarpzea corymbosa, Lam., 25. 
Polygala abyssinica, Fies., mentioned, 24. 
arenaria, Willd., 24. 
gazensis, Bak. fil.*, 24. 
hottentotta, Pres/, 24. 
peduncularis, Bwrch., mentioned, 13, 
25. 
virgata, Thunb., 24. 
Polygalaceze of Gazaland, 24. 
Polygonacez of Gazaland, 182. 
Polygonum acuminatum, H. B. £., 183. 
lanigerum, #. Br., var. y. africanum, 
Meissn., 183. 
serrulatum, Lag., 182. 
Polypetale of Gazaland (KE. G. Baker), 
16-76. 
Polypodium africanum, Mettenius, 241. 
incanum, Svw., 241. 
lepidotum, JVelld., 241. 
phymatodes, Zinn., 242. 
proliferum, Rovb., 241. 
Polyspheeria lanceolata, Hiern, 87. 
pedunculata, K. Schum., 87. 
Polytrichaceze of New Zealand, 450. 
Polytrichum gracile, ecol., 371, 372. 
Popowia ferruginea, Engler § Diels, 18. 
obovata, Engler § Diels, 18. 
Populus tremula, ecol., 349, 351. 
var, villosa, ecol., 349, 374, 
382. 
Porotrichum latifolium, mentioned, 454. 
Port Erin, Occurrence of Amphidinium 
‘ operculatum at (Herdman), 389-393. 
Portulaca foliosa, Ker-G'avwl., 25. 
Portulacacese of Gazaland, 25. 
Potamogeton pusillus, Zinn., 221. 
Potamogetonacez of Gazaland, 221. 
Potentilla Anserina, ecol., 580. 
erecta, ecol., 371, 872, 380. 
mixta, ecol., 380. 
reptans, ecol., 380. 
sterilis, ecol., 362, 371, 372, 380. 
Pottiacese of New Zealand, 443-445. 
Prankerd, Miss T. L., Structure of the 
Paleozoic Seed Lagenostoma ovoides, 
Will., 461-490. 
Prasiola antarctica, Kiitz., 380. 
crispa, Ag., 329; mentioned, 294. 
forma antarctica, proposed new 
name, 330. 


Prasiolaceze of South Orkneys, 329. 
Premna serratifolia, Linn., 166. 
Primula elatior, ecol., 349, 358-368, 371- 
374, 377, 3881; hybrid, ecoi., 361, 
363, 381. 
veris, ecol., 364, 3874, 381; hybrid, 
ecol., 381. 
vulgaris, ecol., 358-364, 368, 371-374, 
381. 
var. caulescens, ecol., 374, 381. 
Primulacex of Gazaland, 130. 
Priva leptostachya, Juss., 166. 
Protea Goetzeana, Engler, 185. 
madiensis, Oliver, 184. 
Swynnertonii, S. Moore *, 184; men- 
tioned, 13. 
uhehensis, Engler, 184. 
Proteacez of Gazaland, 184. 
Protococcales of some British lakes, 424 ; 
of South Orkneys, 324. 
Protoderma Brownii, F. £. Fritsch *, 300, 
301, 328; mentioned, 298. 
viride, mentioned, 302. 
Prunella vulgaris, ecol., 364, 368, 3872, 
382. 
Prunus Cerasus, ecol., 351, 380. 
insititia, ecol., 351, 380. 
spinosa, ecol., 351, 380. 
var. macrocarpa, ecol., 351, 380. 
Pseudarthria Hookeri, Wight § Arn., 51. 
Pseudoblepharis eerulea, Lindau, 159. 
Pseudocalyx africanus, S, Moore * 
mentioned, 14. 
saccatus, Aad/k,, mentioned, 156. 
Pseudolachnostylis Dekindtii, Paa, 193; 
mentioned, 14, 
maprouneiefolia, Pax, 193. 
Psilotrichum concinnum, Laker, 182. 
gracilentum, C. B. Clarke, 182. 
Psoralea foliosa, Oliver, var. gazensis, 
Bak. ful.*, 52. 
Psorospermum febrifugum, Spach, 26. 
ferrugineum, Hook. fil., mentioned, 
26. 
Psychotria Butayei, De Wild., mentioned, 
101. 
buzica, S. Moore *, 100. 
madandensis, S Moore *, 100. 
pumila, Hiern, 100. 
Pteleopsis myrtifolia, Lngler § Diels, 70; 
mentioned, 14. 


156 ; 


, 
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Pteridophyta of Gazaland, 287-244. 
Pteris aquilina, Linn., ecol,, 358, 870-372, 
378, 382. 

var. lanuginosa, Hook., 258. 
brevisora, Baker, 238. 
cretica, Linn., 258. 
quadriaurita, Retz., 258. 

Pterocarpus abyssinicus, Hochst., 60. 
angolensis, DC., 59; mentioned, 10. 
mellifer, host of Uncinula incrassata, 

244. 
sericeus, Benth., 59; mentioned, 7. 

Pterocelastrus rostratus, Walp., 44. 

Pterolobium lacerans, 2. Br., 61. 

Pteromonas nivalis, Chod., 300, 309, 324, 

326; mentioned, 298. 
Pterygophyllum dentatum, Mitt. (emend.), 
455 and ftnote. 
nigellum, mentioned, 455. 

Ptychomniacez of New Zealand, 451-453. 

Ptychomnion aciculare, Mitt., 451. 
densifolium, Jaeg., mentioned, 451. 
subaciculare, Besch., mentioned, 451. 

Pyenostachys reticulata, Benth., 174. 
urticifolia, Hook., 174. 

Pycreus polystachyos, Beawv., 221. 

var. laxiflora, 221. 
Rehmannianus, C. B. Clarke, 221. 

Pygeum africanum, Hook. fil., 66. 

Pyrenacantha kamassana, Bail., 43. 

Pyrus Malus, ecol., 350, 351. 

—— var. mitis, ecol., 380. 
torminalis, ecol., 850, 380. 


Quercus pedunculuta, ecol,, 349. 
Robur, ecol., 348, 376, 382. 
sessiliflora, ecol., 848, 376. 

Quisqualis indica, Linn., 70. 


Randia Lachnosiphonium, ochst., men- 
tioned, 80. 

nilotica, Stapf, mentioned, 80. 

Swynnertonii, 8. Moore *, 80. 
Ranunculacew of Gazaland, 16. 
Ranunculus acris, ecol., 380. 

auricomus, ecol., 372, 380. 

bulbosus, ecol., 380. 

Drouetii, ecol., 870, 380. 

Ficaria, ecol., 859, 362, 372, 380. 


Ranunculus plebeius, R. Br., 17. 
repens, ecol., 370, 380. 

Rapanea ulugurensis, Mez, 181. 
umbratilis, S. Moore *, 150. 

taphanus Raphanistrum, ecol., 380. 

Raphidium, Aiitz., mentioned, 317. 
nivale, mentioned, 318. 
pyrenogerum, Chod., 300, 318, 327. 

Raphidonema nivale, Lagerh., 300, 317, 
320, 321, 329. 

Rauwolfia inebrians, A. Schwn., 139. 

Rawsonia lucida, Harvey § Sond., 25. 

“ Red Snow,” mentioned, 296 ; 
of the South Orkneys, 319-321. 

Rendle, A. B., Convolvulaceze of Gazaland, 
150; Gymnosperms of Gazaland, 235- 
237 ; Monocotyledons of Gazaland, 207- 
235. 

Rhacocarpus australis, Par., 451. 

Rhacomitrium crispulum, Hook. f. § Wils., 

445, 
lanuginosum, var. pruinosum, Hook. f. 
§ Wrls., 445. 
pruinosum, C. Muell., 445. 
ptychophyllum, Mitt., 445. 
symphyodon, Mtt., 445. 
Rhacopilaceze of New Zealand, 456. 
Rhacopilum cristatum, Hook. f. § Wils., 
456. 
strumiferum, Hook. f. § Wris., 456. 

Rhamnacee of Gazaland, 45. 

Rhamnus prinoides, LZ’ Hérit., 45. 

Rhamphicarpa tubulosa, Benth., 154. 

Rhinacanthus communis, Nees, 162. 

Rhipsalis Cassytha, Gaertn., 75. 

Khizoclonium spp., mentioned, 275, 296. 

Rhizogoniaceee of New Zealand, 449. 

Rhizophoreve of Gazaland, 67... 

Rhizosolenia morsa, W. § G@. S. West, 396— 

420 ; tab., 399, 405, 417. 
morsa, periodicity, 425, 
Rhodophycez of South Orkneys, 295. 
Rhoicissus capensis, Planch., 46. 
cuneifolia, Planch., 47. 
rhomboidea, Planch., 47. 
sansibarensis, Gilg, 47. 
Rhus, clavis, 49. 
chirindensis, Bak, fil.*, 49. 
glutinosa, Hochst., meutioned, 49, 50. 
huillensis, Engler, var. acutifoliata, 
Engler, mentioned, 49, 


flora 
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Rhus levigata, Zinn., mentioned, 50, 
lucida, Linn., 49. 
Sonderi, Engler, 50. 
var. pilosa, Engler, 50. 
tomentosa, Linn., 49. 
Rhynchosia clivorum, S. Moore, 58. 
cyanosperma, Benth., 58. 
flavissima, Hochst., 59. 
monophylla, Schlechter, 59. 
Orthodanum, Benth., 58. 
pycnantha, Harms, 58, 59. 
Rhynchospora aurea, Vahl, 221. 
candida, Back., 223. 
Rhynchostegium aristatum, Jaeg., 458, 
Richardsonia brasiliensis, Hayne, 103. 
Rinorea ardisizflora, mentioned, 21. 
elliptica, mentioned, 21. 
Riocreuxia profusa, V. £. Br., 145. 
Rivulariaceze of South Orkneys, 334. 
Rosa arvensis, ecol., 351, 362, 365, 367, 
369, 380. 
canina, ecol., 380. 
dumalis, ecol., 364, 380. 
dumetorum, ecol., 380, 
lutetiana, ecol., 364, 380. 
spp., ecol., 351. 
tomentosa, ecol., 380. 
uncinata, ecol., 380. 
urbica, ecol., 380. 
Rosacee of Gazaland, 66, 
Rotifers, mentioned, 319 ftnote, 397-422. 
Rottbeellia compressa, var. fasciculata, 
Hack., 224. 
Roya cambrica, W. §& G. S. West, f. lim- 
netica, W. § G. S. West *, 416, 430. 
Royena pallens, Thunb., 154. 
Ruanzitt, 35. 
Rubia cordifolia, Zinn., 103. 
Rubiacez of Gazaland, 77-103, 
Rubus cvesius, ecol., 351, 359, 362-869, 
373, 380. 
corylifolius, ecol., 880. 
Ideus, ecol., 351, 367, 380. 
macrophyllus, ecol., 371, 380. 
Mundtii, Cham. § Schlecht., 66. 
rigidus, Sm., 66. 
silvaticus, ecol., 871, 380. 
spp., ecol., 851, 380. 
Ruchene, 140. 
Ruellia ovata, Thunb., 158. 
Rumex abyssinicus, Jacg., 185. 
LINN, JOURN.—BOTANY, VOL. XL, 


Rumex crispus, ecol., 382. 

obtusifolius, ecol., 382. 

viridis, ecol., 359-365, 868, 376, 382. 
Rutacew of Gazaland, 35, 


Sagina procumbens, ecol., 380. 
Salacia sp., mentioned, 10. 
Salicornia europea, ecol., 275-277, 281- 
283, 289. 
Salix caprea, ecol., 3851, 382. 
cinerea, ecol., 351, 382. 
Sambucus nigra, ecol., 351, 381. 
Sand Apple, 66. 
Sanicula europea, Linn., 75; ecol., 368, 
381. 
Santalaces of Gazaland, 188. 
Sapindacez of Gazaland, 47. 
Sapium Mannianum, Hiern, 204. 
Sapotaceze of Gazaland, 131. 
Satyrium Buchananii, Schlechter, 209 ; 
mentioned, 14. 
occultum, Rolfe, 209; mentioned, 14. 
speciosum, Rolfe, 209. 
Saxifrageze of Gazaland, 67. 
Scabiosa Columbaria, Znn., 103. 
Succisa, ecol., 371, 372, 381. 
Scenedesmacese of South Orkneys, 326— 
328. 
Scenedesmus, mentioned, 294. 
bijugatus, Kiitz., 410, 424. 
Schefflerodendron gazense, Bak, fil. *, 55 
mentioned, 5, 14. 
usambarense, Harms, mentioned, 55, 
Schistostephium heptalobum, Benth. 
Hook, f., 117. 
oxylobum, S. Moore*, 117. 
Schizeea, sporangia, 486. 
Schizeacex, annulus, 486, 
Schizoglossum chirindense, S. Moore, 144, 
Schlechterina mitostemmatoides, Harms, 
73. 
Scilla indica, Baker, 218. 
nonscripta, ecol., 358, 359, 566-368, 
37], 382. 
rigidifolia, Kunth, 218. 
Scirpus corymbosus, Roth, 222. 
Scleria melanomphala, Kunth, 225. 
racemosa, Poir., 223. 
Sclerocarya caffra, Sond., 50, 
Sclerochiton ceruleus, S. Moore *, comb. 
nov., 159, 
20 
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Sclerochiton Harveyanus, Nees, 159. 
Kirkii, C. B. Clarke, 159. 
Scotiella F. EL. Fritsch *, 300, 326. 
antarctica, I. E. Kritsch *, 300, 304, 
320, 821, 827 ; mentioned, 298. 
nivalis (Chod.), F. Z. Fritsch, suggested 
new sp., 310. 
polyptera, F. £. Fritsch *, 300, 308, 
327; mentioned, 311 ftnote. 
Scrophularia nodosa, ecol., 362, 381. 
Scrophulariacese of Gazaland, 151-154. 
Seaweeds of the Salt Marsh (Baker), 275- 
291. 
Sebeea leiostyla, Gilg, 148. 
Secamone Alpini, Schult., 142. 
zambesiaca, Schlechter, 142; men- 
tioned, 10. 
Securidaca longepedunculata, Fres., 25. 
var. parvifolia, Olver, 25. 


spinosa, mentioned, 25. 
sp., mentioned, 8. 

Scizgines of Gazaland, 165. 

Selaginella Kraussiana, A. Br., 244. 
rupestris, Spring, 244. 

Senecio acervatus, S. Moore *, 121. 
albanensis, DC., mentioned, 119. 
colensoensis, O. Hoffm., 120. 
crenatus, Thunb., 120. 
deltoideus, Less., 122. 
erubescens, A7zt., 122: 
erucifolius, ecol., 581. 
filifolius, Harv., mentioned, 122. 
gazensis, S. Moore *, 121, 
homoplasticus, S. Moore *, 120. 

var. tomentellus, S, Moore *, 

121. 

Jacobeea, ecol., 381. 
latifolius, DC., 119. 
multicorymbosus, Avatt, mentioned, 

121, 
oxyriefolius, DC., 122. 
propior, S. Moore *, 118. 
spp. nov., mentioned, 13, 
tamoides, DC., 122. 
triactinus, S. Moore *, 119. 
vulgaris, ecol., 381. 

Senftenbergia, annulus, 486. 

Sesamum alatum, Thonn., 155! 
indicum, Linn., 155. 

Sesbania punctata, DC., 9; mentioned, 51. 

Setaria aurea, A. Br., 224, 


Setaria mauritiana, Spreng., 231. 
nigrirostris, Durand §& Schinz, 231. 
verticillata, Beawv., 224. 

Sida cordifolia, Linn., 27. 
longipes, £. Mey., 27. 
spinosa, Linn., 27. 

Sideroxylon inerme, Linn., 133. 

var. Schlechteri, Hagler, 133. 

Siegesbeckia orientalis, Zinn., 104. 

Silene Burchellii, Ofth, 25. 

Simarubez of Gazaland, 36. 

Sisymbrium Alliaria, ecol., 380. 

Siyasetu, 29. 

Smilax Kraussiana, Wezsn., 212; mentioned, 

7, 12: 
Smithia Harmsiana, De W7ld., mentioned, 
57. 
nodulosa, Baker, 56, 
strigosa, Benth., 57. 
thymodora, Bak, fil. *, 56. 
uguenensis, 7aub., mentioned, 57. 
Soil of Cambridgeshire woodland, analyses, 
342-347, 385-387. 

Solanacew of Gazaland, 151. 

Solanum acanthocalyx, Klotzsch, 151. 
aculeastrum, Dun., 151. 
bifureum, Hochst., 151. 
indicum, Zinn., 151. 
nodiflorum, Jacq., 151. 
pandureeforme, E. Mey., 151. 

Sonchus asper, ecol., 381, 

Ripontini, Aschers., var. pinnatifidus, 
Oliver § Hiern, 124. 
oleraceus, Linn., 104. 
Sophora zambesiaca, Baker, 61; mentioned, 
14. 

Sopubea ramosa, Hochst., 154. 
simplex, Hochst. 154.» 

Sorghum halepense, Pers., 224. 
sp., 9. 
vulgare, Pers., 224, 

South Georgia, Freshwater Algw of, 295, 

Sparganium erectum, ecol,, 382. 
ramosum, ecol., 370, 

Sparmannia palmata, LZ. Mey., 33. 

Spartina Townsendii, ecol., 284. 

Spermacoce natalensis, Hochst., 103. 

Sphacophyllum candelabrum, O. Hoffm., 

mentioned, 114. 
flexuosum, Hutch., 114, 
sparsum, S, Moore *, 114, 
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Spherella nivalis, Sommerf., 320, 
Spherocystis Schroeteri, Chodat, 397, 401, 
403, 406, 408, 413, 424; tab., 399-421, 

—— f. nivalis, F. £. Fritsch *, 300, 
314, 324. 
Spherozosma pulchrum, Bail., var. planwn, 
Wolle, 480, 
vertebratum, Ralfs, var. punctulatum, 
W.& G. S. West, 399, 404. 
Sphagnacez of New Zealand, 434. 
Sphagnum cymbifolium, Ehrh., 434. 
medium, Limpr., 434. 
Sphedamnocarpus pruriens, Szyszyl., 34. 
Sphenostylis marginata, LE, Mey., 58. 
Spilanthes Acmella, Zinn., 104. 
Spirea Ulmaria, ecol., 352-880. 
Spirogyra sp., 416, 42], 423; mentioned, 
Spirulina subtilissima, Avitz., 334. 
Spondylosium planum, W.§ G.S. West *, 
397, 399, 410, 417, 421, 430. 
pulchrum, 47ch., mentioned, 480. 
var. planum, W. & G.S. West, 
430, 
pulchrum, Bachmann, 430, 
Sporobolus centrifugus, Nees, 233. 
festivus, Hochst., 233. 
indicus, &. Br., 233. 
virginicus, Kunth, 224. 
Sprague, T. A., Loranthacez of Gazaland, 
188. 
Stachys ethiopica, Linn., 179. 
officinalis, ecol., 359, 368, 352. 
sylvatica, ecol., 382. 
Stangeria paradoxa, ovule, 
484; sporangia, 486. 
Statice Limonium, ecol., 276. 
Staurastrum aculeatum, Menegh., 399. 
anatinum, Cooke § Walls, 398, 417. 
Arctiscon, Lund., 399. 
curvatum, West, 399, 404. 
cuspidatum, Bréb., var. maximum, 
West, 414, 420; tab., 899-421, 
dejectum, Bréb., 399. 
denticulatum, Areh., 899, 404. 
furcigerum, Bréb., 899, 404. 
jaculiferum, West, forma biradiata, 
396-407 ; tab., 899, 421. 
forma triradiata, 404, 406, 417, 
419, 
longispinum, Arch,, 899. 


mentioned, 


| 


Staurastrum lunatum, Lalfs, 42. 
var. planctonicum, W. § G. S. 
West, 399, 401, 404, 409, 410. 
megacanthum, Zeund., var. scoticum, 
W.S G. S. West, 399, 410. 
paradoxum, Meyen, 404, 417. 
var. cingulum, W. & G. S. West, 
409, 410, 414, 415, 417, 420. 
var, longipes, Nordst., 414, 415, 
419, 420; tab., 399-417. 
sexangulare, Rabenh., 399, 
vestitum, Ralfs, 399, 
Stellaria Holostea, ecol., 372, 380. 
media, ecol., 380. 
Sterculia spp., 9, li. 
Triphaca, 2. Br., 29; mentioned, 8. 
Sterculiaceze of Gazaland, 29, 
Stereodon chrysogaster, Mitt., 458. 
cupressiformis, Brid., 457. 
var. elatus (Schamp.), 457. 
var. filiformis (Brid.), 468. 
Stereospermum Kunthianum, Cham., 165. 
Stichococcus, mentioned, 318. 
Stichogloea olivacea, Chodat, 405, 418. 
Strelitzia, mentioned, 3. 
Striga Forbesii, Benth., 154. 
lutea, Lowr., 154. 
pubiflora, Alotzsch, 154. 
orobanchioides, Benth., 14. 


Strychnos alnifolia, Baker, mentioned, 
147. 
Burtoni, Baker, 11, 148; mentioned, 
LOU, 


dysophylla, Benth., 148. 
floribunda, Gilg, 145. 
Marquesii, Baker, mentioned, 146, 
mellodora, S, Moore *, 147. 
micans, S. Moore *, 146, 
mitis, S. Moore*, 5, 146; mentioned, 
15. 
pungens, Soder., mentioned, 146, 
spinosa, Lam., 148. 
Welwitschii, Gilg, mentioned, 146. 
Stylochiton gazense, Rendle *, 220. 
maximus, 220. 
Sueeda fruticosa, ecol., 275. 
maritima, ecol., 275, 276. 
Sugar-bush, 184. 
Surirella biseriata, Bréb., 406, 422; tab., 
400-428, 
linearis, W. Sm., 400, 42:3. 
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Surirella ovalis, Bréb., var. angusta, 
Heurck, 400, 405. 
robusta, Ehrenb., 400, 409, 411. 
var. splendida, Heurch, 409, 
413; tab., 400-417. 
Sutera Carvalhoi, Skan, 162. 

floribunda, O. Kuntze, 155. 

Swartzia madagascariensis, Desv., 51. 

Swertia stellarioides, Fiealho, 149. 

Swynnerton, C. F. M., Notes on the Flora 
of Gazaland, 16-244. 

account of his expedition in Gazaland, 
2-12, 

Swynnertonia, S. Moore, mentioned, 15. 

cardinea, 8. Moore, 144. 

Sycamore, absence noted, 350. 
Synadenium gazense, NV. EF. Brown *, 190. 

Grantii, Oliver, 190. 

Synaptolepis alternifolia, Oliver, 187. 

longiflora, Gedy, 187. 

Synechococcus ieruginosus, Waeg., 332. 
Synedra Acus, Grun., 899, 405, 421. 

pulchella, Avitz., 405, 411, 417. 

radians, Grun,, 420; tab, 899-423, 

sp., 335. 

Ulna, Fhrenbd., 422; tab. 899-423. 
Synura uvella, Lhrend., 400, 428. 
Syzygium cordifolium, Klotzsch, 71; men- 

tioned, 2, 15. 


Tabellaria fenestrata, Avitz., 406, 409, 412, 
413, 422; tab. 899-428. 
—- yar. asterionelloides, Grun,, 401, 
407, 418, 428, 429; tab. 399, 411. 
flocculosa, Avitz., 409, 420, 422; tab. 
399-423, 
Talinum cuneifolium, Welld., 25. 
Tamarindus indicus, Linn., 51; mentioned, 
10. 
Tamus communis, ecol., 351 366, 382. 
Tansley, A. G., Communications by (Adam- 
son), 247-274, 339-884. 
Taraxacum officinale, ecol., 381. 
Teclea grandifolia, Engler, mentioned, 36. 
natalensis, Engler, 25. 
natalensis, Sond., 35, 
nobilis, Delle, mentioned, 35. 
Swynnertoni, Bak, fil. *, 35. 
Teedia, mentioned, 13. 
lucida, Aud., 152; mentioned, 138. 
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Tephrosia grandiflora, Persoon, 54. 
longipes, Mezssn., 54. 
purpurea, Persoon, 54. 
Nyase, Bak, fil., 54. 
Yerminalia Brownii, Fves., mentioned, 69. 
gazensis, Bak, fil.*, 69. 
glaucescens, Planch., mentioned, 69. 
obovata, Sims, mentioned, 69. 
sericea, Burch., 70, 
var. angolensis, 70. 
spp., 69, 70; mentioned, 8, 14. 
Tetmemorus granulatus, Ralfs, 416. 
Tetracyclus lacustris, Ralfs, var. emargi- 
nata, 425, 
Tetraphidopsis, Broth. § Diaon *, 451. 
Nove -Seelandiz, Broth. § Dixon*, 
451. 
Tetraphis, mentioned, 453. 
Tetraspora, mentioned, 431. 
lacustris, Zemm., 409, 411-413. 
lacustris, Lemm., 314. 
limnetica, W. & G. S, West *, 396, 
399, 401, 425, 431. 
Tetrasporacez of South Orkneys, 324. 
Thalictrum rhynchocarpum, Dill. § Rich., 
16. 
Thamnium afrum, C. Mvell., 244. 
australe, Lindb., 454. 
eflagellare, Angstr., 454, 
latifolium, Avndb., 454. 
pandum, Jaeg., 454, 
pumilum, Par., 454, 
Themeda triandra, Forsk., 224. 
Thesium, mentioned, 15. 
gracile, A. W. Hill, 188. 
nigricans, Rendle, mentioned, 189. 
scabridulum, A. JV. Hill*, 189. 
Thuidium tamariscinum, ecol., 359, 362, 364. 
Thunbergia alata, Boj., 156, 
lancifolia, T. And., 157. 
Randii, 8. Moore, 157. 
Swynnertonii, S. Moore *, 157. 
var. cordata, S. Moore *, 158. 
Thylachium verrucosum, Klotzsch, 21, 
Thymeleacez of Gazaland, 186, 
Tiliacee of Gazaland, 30. 
Tiliacora funifera, Oliver, 19. 
Toddalia aculeata, Pers., 35, 
Todea africana, Welld., 248. 
Torenia parviflora, Ham., 151. 
Tortella Knighti’ Broth., 444. 
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Tortula princeps, De Not., 445. 
rubra, Mitt., 445. 
Tragia ambigua, S. Moore *, 202. 
var, urticans, S. Moore *, 203. 
cordifolia, Benth., 203. 
mandandensis, S. Moore *, 203. 
mitis, Hochst., 203. 
natalensis, Sond., 203. 
Tragus racemosus, Scop., 224. 
Trema guineensis, Priemer, 205. 
Trentepohlia, mentioned, 300 ftnote. 
Tricalysia, mentioned, 87. 
crassifolia, Benth. §° Hook. fil., men- 
tioned, 84. 
ligustrina, S. Moore *, 84. 
myrtifolia, S. Moore *, 83. 
pachystigma, A. Schum., 85. 
pallens, Hiern, mentioned, 84. 
Triceratium arcticum, Bright, 321; men- 
tioned, 335. 
repletum, Grev., var. balearica, Grun., 
mentioned, 335. 
spp-, 321, 335. 
Trichilia, clavis, 40. 
chirindensis, Swynnerton S§ Bak. fil. *, 
39; mentioned, 5, 14. 
Dregei, &. Meyer, 41; mentioned, 40. 
-— f. oblonga, Harvey, mentioned, 
40, 
emetica, Vahl, 38, 41; mentioned, 9, 
40, 
spp., 50; mentioned, 11. 
strigulosa, Welw., mentioned, 39. 
Stuhlmanni, Harms, 40. 
umbrifera, Swynnerton § Bak, fil.*, 
39, 41; mentioned, 8, 14. 
vestita, C. DC., mentioned, 40. 
Trichodesma physaloides, A. DC., 150. 
zeylanicum, R, Br., 149. 
Tricholena rhodesiana, Rendle *, 252. 
—— var. glabrescens, Rendle *, 232. 
rosea, Nees, 224. 
setifolia, Stapf, mentioned, 232. 
Trichopteryx simplex, Hack., 233. 
Trichostomum grossirete, Broth. § Divon *, 
444, 
mutabile, Bruch., 444. 
sciophilum, C, Muell., 444. 
Trifolium dubium, ecol., 380. 
pratense, ecol., 380, 
Triumfetta annua, Linn., 32. 


Triumfetta Dekindtiana, Engler, 33. 
effusa, £. Mey., 32. 
Mastersii, Bak. fil., 33. 
morumballana, De Wild., 33. 
pilosa, Roth, 32. 
var. nyasana, Sprague S Hutchin- 
son, mentioned, 33. 
rhomboidea, Jacq., 33. 
Triguetrella papillata, Broth, 444. 
Triphaca sp., mentioned, 9. 
Tripteris amplexicaulis, Less., 123. 
monocephala, Oliver §- Hiern, 125. 
Tristachya biseriata, Stapf, 235. 
leucothrix, 7rin., 233. 
Tristemma incompletum, 2, Br., 72. 
Trochiscia antarctica, F. L. Iitsch *, 300, 
316, 325, 
halophila, Hansg., mentioned, 316. 
Hystrix, Hansg., 325. 
insignis, Hansg., mentioned, 308. 
nivalis, Lagerh., 325. 
obtusa, Hansgy., mentioned, 308. 
pachyderma, /Hansg., 325. 
reticularis, Hansg., 325; mentioned, 
317, 
spp., mentioned, 295. 
Tryphostemma parvifolium, Bak. fil. *, 
73. 
Schinzianum, Harms, 73. 
Stuhlmanni, Harms, mentioned, 73. 
Tshiwontka, 106, 
Thuidium denticulosum, Jaeg., 457. 
fulvastrum, Jaeg., 456. 
furfurosum, Jacg., mentioned, 456. 
hastatum, Jaeg., 466. 
leviusculum, Jaeg., 456; mentioned, 
457. 
sparsum, Jaey,, 456. 
Tukwinge, 21. 
Turacus livingstonii, mentioned, 147. 
Typha australis, Schum. § Thonn., 219. 
Typhacez of Gazaland, 219. 


Uapaca Kirkiana, Miil/. Ary., 194; men- 
tioned, 2, 12, 68, 
sansibarica, Pav, 198. 
sp., mentioned, 5, 232. 
Ulmus glabra, ecol., 850, 574, 382. 
hollandica, ecol., 850, 382. 
sativa, ecol., 350, 382. 


530 INDEX. 


Ulmus sp., ecol., 341. 
Ulotrichaceze of South Orkneys, 329. 
Ulothrix sp., mentioned, 296. 
subtilis, Avitz., 300, 318, 329. 
var. variabilis, Kichn., 416, 425. 
zonata, Kiitz., 398, 422, 423. 
Umobaba, 42. 
Umbelliferze of Gazaland, 75. 
Umbharanta, 205. 
Umbindoio, 168. 
Umblab’ inkunz, 138. 
Umeit-umuzi, 38. 
Umfubu, 205. 
Umgogolo, 25. 
Umbhlalel ingonyama, 89. 
Umhlanchwa, 131. 
Umkadhlwa, 139. 
Umkonza, 187. 
Umkuhlu, 39, 40. 
Umpanda, 60. 
Umsetuzt, 62. 
Umsipana, 30. 
Umsosoti, 193. 
Umtalala, 48. 
Umtetenevigwa-wesabi, 32. 
Umtungulu, 11. 
Uncinula incrassata, EZ. S. Salmon, 244. 
Urera obovata, Benth., 206. 
Urginea altissima, Baker, 218. 
Urimbo, 190. 
Urophyllum symplocoides, 8. Moore *, 79. 
Urtica dioica, ecol., 382. 
Urticaces of Gazaland, 204-206, 
Usnea longissima, Ach., 244. 
Uvaria, clavis, 18. 
acuminata, Oliver, mentioned, 18. 
angolensis, Welw., 18. 
caffra, £. Mey., mentioned, 18. 
Chame, Beauv, var. macrocarpa, 
Engler § Diels, 18. 
gazensis, Swynnerton *, 17, 
nyassensis, Lngler § Diels, 18; men- 
tioned, 17, 
virens, V. Z. Br., 18. 


Valeriana officinalis, ecol., 362, 364, 381. 
Vangueria apiculata, A. Schwa, 93. 
canthioides, Benth., 93. 
dryadum, S, Moore *, 93. 
edulis, Vahl, 91; mentioned, 10, 


Vangueria esculenta, S. Moore*, 91. 

var. glabra, S. Moore *, 91. 
infausta, Burch., 91; mentioned, 92. 
lasiantha, Sond., mentioned, 73. 
macrocalyx, Sond., mentioned, 94. 
Munjiro, S. Moore *, 92. 
sparsifolia, S. Moore *, 92. 
sp., mentioned, 11. 

Volkensii, K. Schwm., 92. 
Vanheurckia rhomboides, Sréb., var. 
saxonica, G. S. West, tab, 405-423. 
Vaucheria sp., mentioned, 296. 

Vepris lanceolata, G. Don, 35. 
Verbenaceze of Gazaland, 165. 
Vernonia -acuminatissima, S. 
104. 
Bainesii, Oliver § Hiern, 104. 
cistifolia, O. Hoffm., var. rosea, 
O. Hoffm., 105. 
demulans, Vatke, mentioned, 105. 
gerbereeformis, Oliver S- Hiern, 106. 
glabra, Vatke, 106, 
gracilipes, S. Moore *, 105. 
var. minor, 106. 
Grantii, Oliver, mentioned, 107. 
hirsuta, Sch. Bip., 106. 
Holstii, O. Hoffm., 104. 
Kraussii, Sch. Bip., 106. 
Livingstoniana, Oliver § Hiern, 107. 
monocephala, Harv., 106. 
natalensis, Sch. Bip., 106. 
podocoma, Sch. Bip., 107 ; parasite of, 
188. 
Poskeana, Vatke § Hildebr., vay. 
chlorolepis, O. Hoffm., 104. 
Swynnertonii, S. Moore *, 107, 
Wollastonii, S$. Moore*, mentioned, 
106. - 
Woodii, O. Hoffm., 106. 
Veronica, Comparative Anatomy of Leaves 
(Adamson), 247-274; distribution, 
247 —in New Zealand, 268 ; general 
anatomy, 248-252. 
amplexicaulis, Avmst., leaf-anat., 248, 
260, 271. 
anomala, Armst., leaf-anat., 248, 256, 
269-271. 
Armstrongii, 7. Kirk, leaf-anat., 248, 
2638, 265, 271. 
arveusis, ecol., 381. 
Balfouriana, Hook. f., 248, 258, 


Moore *, 


INDEX. 531 


Veronica Bidwillii, Hook., leaf-anat., 248, Veronica parviflora, Vahl, leaf-anat., 247, 
250, 267, 272. 254, 271. 
buxifolia, Benth., leaf-anat., 248, 259, parvifolia, Vahl, leaf-anat., 247, 255, 
270, 271. pimeleoides, Hook. f., leaf-anat., 248, 
carnosula, Hook. f., leaf-anat., 248, 258, 270, 271. 
260, 271. pinguifolia, Hook, f., leaf-anat., 248, 
catarractee, Forst., leaf-anat., 248, 266, 259, 271. 
272. propinqua, Cheesem., leaf-anat., 248, 
Chameedrys, ecol., 368, 372, 381. 264, 268, 271. 
chathamica, Hort., mentioned, 258. Pseudotraversi, Hort. Edin., leaf-anat., 
cinerea, Zess., 103. 247, 255, 271. 
Colensoi, Hook. f., leaf-anat., 248, 259, rakaiensis, Armst., leaf-anat., 247, 255, 
271. 270, 271. 
Cookiana, Cheesem., leaf-anat., 247, salicifolia, Forst., leaf-anat., 247, 252, 
253, 268, 271. 269, 271; mentioned, 268. 
cupressoides, Hook. f., leaf-anat., 248, salicornioides, Hook. f., mentioned, 264. 
264, 265, 268, 270-272. serpyllifolia, Zinn., ecol., 381. 
var, variabilis, 264, sp. (? Balfouriana, Hook. f.), leaf-anat., 
Darwiniana, Col., leaf-anat., 260, 271. 248, 258. 
epacridea, Hook. f., leaf-anat., 248, subalpina, Cock., leaf-anat., 248, 249, 
262. 271. 251, 261, 270, 271. 
elliptica, Forst., leaf-anat., 247, 253, tetragona, Hook., leaf-anat., 272. 
268-271. tetrasticha, Hook. f., leaf-anat., 248, 
Fairfielai, 7. Kirk, 248, 266, 271. 262, 271. 
glaucophylla, Cock., leaf-anat., 248, - Tournefortii, C. C. Gmel., ecol., 381. 
259. Traversii, Hook. f., leaf-anat., 248, 257, 
Godefroyana, Carr., leaf-anat., 248, 269-271. 
259, 265. vernicosa, Hook. f., leaf-anat., 248, 
Hectori, Hook. f., leaf-anat., 248, 262, 266, 270, 271. 
268, 268, 271, 273. Verrucidens immersus, Card., 438. 
Hulkeana, F. Muell., leaf-anat., 248, turpis, Card., 438. 
266, 268, 270, 271. Viburnum Lantana, ecol., 351, 377, 381. 
ignota, Hort. Edin., leaf-anat., 247, Opulus, ecol., 351, 377, 381. 
255. spp-, ecol., 371. 


incisa, A’t., leaf-anat., 250. Vicia Cracea, ecol., 380, 
Lavaudiana, Cheesem., leaf-anat., 248, gracilis, ecol., 380, 
266, 271. hirsuta, ecol., 380. 
Lewisii, Armst., leaf-anat., 247, 254, sepium, ecol., 365, 380. 
269-271. tetrasperma, ecol., 380, 
linifolia, Hook. f., leaf-anat., 248, 256, Vigna hirta, Hook., 57. 
272. luteola, Benth., 58. 
loganioides, Armst., leaf-anat., 248, Viola abyssinica, Hochst., 21. 
262, 272. hirta, ecol., 363, 367, 371, 3880. 
Lyallii, Hook. f., leaf-anat., 248, 267, Riviniana, ecol., 359-368, 371, 372, 
272. 377, 380. 
lycopodioides, Hook. f., leaf-anat., 248, hybrid, ecol., 380. 
262, 269, 271-278, sylvestris, ecol., 8359-378, 380. 
Menziesii, Benth., leaf-anat., 248, 259, Violaces of Gazaland, 21-28. 
Falls Vitex Buchanani, Baker, 168. 
monticola, Armst., leaf-anat., 248, 261, Cienkowskii, Kotsch. § Peyr., 168; 
270, 271, mentioned, 12, 


532 INDEX. 


Vitex Dryadum, S. Moore *, 169. 
Eylesii, S. Moore, 168. 
sps mentioned, 10, 
Swynnertonii, S. Moore *, 168. 
Welwitschii, Giiche, mentioned, 169. 
Vitis mtegrifolia, Baker, 46. 
zombensis, Baker, 46. 
Vittaria isoetifolia, Bory, 242. 
Voacanga lutescens, Stapf, 140. 


Wahlenbergia exilis, 4. DC, mentioned, 
126. 

mashonica, NV. £. Br., mentioned, 126. 

rhodesiana, S. JJoore *, 125. 

virgata, Engler, 125, 

Walafrida paniculata, Zolfe, mentioned, 
165. 

Swynnertonii, S. Moore *, 165, 
Waltheria americana, Linn., 30, 
Water-Boom, 15. 

Weaver-birds, mentioned, 9, 

Wedelia Menotriche, Oliver § Hiern, 114. 

Weihea Gerrardi, Schinz, 67. ; 

West, W., & West, G. S., Periodicity of 
Phytoplankton of British Lakes, 395-432. 

Weisia flavipes, Hook. f. § Wrls., 443. 

Webbii, R. Br. ter., 438. 

Weymouthia Billardieri, Broth., 453. 

mollis, Broth., 453. 

sp. (? nov.), 453. 

Widdringtonia Mahoni, Masters, 235, 

Whytei, Rendle, 235 ; mentioned, 3, 14. 
Wilde daga, 180. 

Withania somnifera, Dun., 151. 
~ Woodland, Ecological Study of (Adamson), 
339-3884, 


Woodlands, their classification, 348, 


Xanthidium antilopeum, Aiitz., 898, 404. 
var. depausratum, W. §& G. S. 
West, 398, 41! , 417, 423. 
armatum, Jabenh., var. cervicorne, 
W.& G. S. West, 417. 
subhastiferum, West, var. Murrayi, 
W. & G. S. West, forma triquetra, 
410. 
Ximenia americana, Zinn., 43. 
spp., 43; mentioned, 12. 
Xymalos monospora, Bazil., 184. 
Xysmalobium reticulatum, V. £. Br., 142. 


“ Yellow snow,” mentioned, 294, 295, 320. 
— flora of the South Orkneys, 297-319. 


Zaluzianskya, PF. W. Schmidt, mentioned, 13. 
capensis, Valp., 152; mentioned, 13. 
Zanothoxylon Welwitschii, Hiern, men- 
tioned, 36. 
Zingiberaceee of Gazaland, 210. 
Zizyphus mucronata, Willd., 45. 
Zornia tetraphylla, Miche, 51. 
Zygnema sp., 821, 352, 410, 416; men- 
tioned, 294, 
Zygnemaceze of South Orkneys, 331; men- 
tioned, 294. 
Zygodon intermedius, Bruch § Schimp., 
445, 
Menziesii, Arn., 446. 
neglectus, C, Muell., 446. 
obtusifolius, Hook. f., 446, 
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